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Detergents 


CRITICAL RANGE FOR MICELLE FORMATION BY 
AN OIL-DISPERSIBLE SOAP IN A HYDROCARBON 


| SOLVENT, by Samuel Kaufman and C. R. Singleterry. 


U. S. Naval Research Laboratory. Apr 1952. 12p 
graphs, tables Available from Cffice of Technical 
Services, U. S. Dept. of Commerce, Washington 25, 
D.C. $.50. PB 106733 
In moist benzene, micelle formation by the oil-dis- 
persible soap, calcium xenylstearate, has been stud- 
ied by fluorescent dye techniques, utilizing rhodamine 
B and acridine orange. A treatment is presented for 
the interpretation of fluorescence depolarization data 
obtained from a system in which the emitting dye is 
present partly as a component of soap micelles and 
partly in true molecular solution. This method has 
special usefulness for identifying the onset of micelle 
formation in dilute solutions. The midpoint of the 
critical range for the formation of micelles is found 
to be 0.6 x 10-6 moles per liter; the size of the 
micelles is essentially constant over the range from 
1x 10 B to 7x 10° moles per liter. The data obtain- 
ed are consistent with a simple mass-law equilibrium 
between molecularly dissolved and micellar soap. A 
knowledge of this equilibrium provides guidance in 
the development of improved rust-inhibiting oils. 
NRL R 3966. 


Agricultural Chemicals 


FUNGUS INHIBITIVE PROPERTIES OF ORGANIC 
COMPOUNTS. PART Il: BROMOACETAMIDES, by 
John M. Leonard and Virginia L. Blackford. U. S. 
Naval Research Laboratory. Mar 1949. 15p tables 
Available from Office of Technical Services, U.S. 
Dept. of Commerce, Washington 25, D. C. Mimeo: 
$.50. PB 106532 
Using as the criterion the radial growth rates of 
test organisms on agars containing the toxicant, a 
group of new compounds (twenty-six N-alkyl- q - 
bromoacetamides) together with ten aryl- o& -halo- 
amides were assayed as fungus inhibitors. The N- 
alkyls in which the substituent contains four to ten 
carbon atoms were especially toxic, as was the N- 
phenyl compound, %-bromoacetanilide. Certain 
generalizations are presented regarding the influence 
of structure upon this group of compounds. For part 
Isee PB 106531; for part II see PB 105296. NRL 
C 3413. 


MANUFACTURE OF SODIUM BOROHYDRIDE, by 
H. A. Beatty. Ethyl Corporation. Chemical Research 
Laboratory. Mar 1944. 12p tables Available from 
Library of Congress, Photoduplication Section, Wash- 
ington 25, D. C. Microfilm $1.75, Photostat $2.50. 
PB 106605 
The purpose of this report is to summarize the 
available information on the method of manufacture 
and to make a preliminary estimate of the plant proc- 
ess, equipment, and cost for a production of 100 lb. 
per day. LTD 44-27. 
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PURIFICATION AND PROPERTIES OF SODIUM 
BOROHYDRIDE, by Herbert R. Neal and H. A. Beatty. 
Ethyl Corporation. Chemical Research Laboratory. 
Mar 1944, 9ptables Available from Library of 
Congress, Photoduplication Section, Washington 25, 
D.C. Microfilm $1.25, Photostat $1.25. PB 106606 
This report summarize the various chemical and 

physical data obtained for the purification. and prop- 
erties of sodium borohydride, other than those relat- 
ing to its synthesis and its hydrolysis. LTD 44-20. 


Paints, Varnishes and Lacquers — 


SHIP BOTTOM PAINT SYSTEMS. V: FACTORS IN- 
FLUENCING THE PERFORMANCE OF STANDARD 
SHIP BOTTOM PAINT SYSTEMS, by J. E. Huskey 
and Allen L. Alexander. U.S. Naval Research Labo- 
ratory. Dec 1946. 26p photos, tables Available from 
Library of Congress, Photoduplication Section, Wash- 
ington 25,D. C. Microfilm $2.00, Photostat $3.75. 
PB 106677 
In the course of a series of investigations to deter- 
mine underlying causes of ship bottom paint failure, 
a number of factors have been considered. In the 
study here efforts have been made to determine the 
effect of the condition of the surface of steel on the 
performance rating of ship bottom paint systems. In 
addition an investigation has been made of a number 
of likely metal chemical treatments which have been 
suggested as providing increased durability for the 
paint system. The experimental work consisted of 
the preparation of a large number of test specimens 
which were subsequently submerged in the sea. Per- 
formance ratings were then correlated with the vari- 
able factors such as condition of the metal, chemical 
treatment and thickness of paint system. The results 
indicate a preference among the several treatments 
and a recommendation is made that this research be 
continued along the lines indicated. Problem no, P- 


90. Photographs will not reproduce well. NRL P- 
3011, 


Ordnance Chemicals 


INITIATION, PROPAGATION AND LUMINOSITY 
STUDIES OF LIQUID EXPLOSIVES, by H. A. Strecker. 
Explosives Research Laboratory, Bruceton, Pa. Dec 
1945. 24p photos, tables Available from Library of 
Congress, Photoduplication Section, Washington 25, 
D. C. Microfilm $2.00, Photostat $3.75. PB 106681 
Minimum propagation and maximum failing dia- 
meters have been determined for compositions of 
Nitroglycerin/dimethyl phthalate, over the range 
95/5 to 75/25. These diameters define a fairly nar- 
row region of doubtful propagation; the data are in 
general self-consistent. A similar, though not as 
complete, study was carried out using Nitroglycerin 
containing 33% Diglycerin Tetranitrate. Data are 
also given for the diameter effect with several mix- 
tures of Diethylene glycol Dinitrate Dinitrotoluene. 
An attempt is made to interpret rate pictures of low 
velocity detonations in Nitroglycerin/dimethy] phtha- 
late mixtures by means of a series of flash photo- 
graphs. These show an external disturbance running 
ahead of the internal disturbance for rates of 1300 m/ 
sec and lower, which may be the cause of the diffuse 
rate pictures obtained. Several experiments are de- 
scribed which were made to determine the source of 
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luminosity in a detonating liquid explosive. It is es- 
tablished that a major part of the light observed ori- 
ginates in the interior of the charge, the remainder 
at the charge surface. Data are given for a number 
of charges of Nitroglycerine/Dimethyl Phthalate mix- 
tures which were fired to determine the reproducibi- 
lity of the rate for liquids. It is felt that the charge 
diameter was not large enough to be certain of maxi- 
mum rate, so that the variations observed would not 
be a true characteristic of the explosive. Progress 
report under Contract OEMsr-202. Photographs will 
not reproduce well. OSRD 5609. 


STABILITY OF ETHYLENEDINITRAMINE (HALEITE) 
AND RELATED NITRAMINES. PROGRESS REPORT 
TO AUG 1, 1943, by Hyman Henkin. Explosives Re- 
search Laboratory, Bruceton, Pa. Aug 1943. 35p 
graphs, tables Available from Library of Congress, 
Photoduplication Section, Washington 25, D. C. 
Microfilm $2.25, Photostat $5.00. PB 106690 
The products of the decomposition of Haleite in 
boiling ten percent sulfuric acid have been establish- 
ed as nitrous oxide, acetaldehyde and ethylene glycol. 
The vacuum stability of Haleite at 120°C. is affected 
by the crystallization solvent, the stability decreas- 
ing as the solvent becomes more acidic in nature (in 
the order dioxane, acetone, ethanol, nitromethane). 
The rate of decomposition of Haleite is affected by 
the crystal size and by the size of the sample; small- 
er crystals decompose faster than larger ones, and 
larger samples decompose more rapidly than small- 
er ones. It is shown that decomposition is not gas 
catalyzed. The temperature coefficient of the Haleite 
decomposition has been found to increase with rise 
in temperature in the range, 100° - 145°C. The acti- 
vation energy increases from 37,300 to 51,500 
calories in this temperature interval. Extensive loss 
of weight experiments at 120°, 135°, 145° and 150°c., 
have shown that the decomposition of Haleite is prob- 
ably a branched chain decomposition. This is also 
true for the decomposition of the related material, 
tetrakis (nitraminomethyl) methane. Addition of 
finely divided iron, iron oxide, barium sulfate, sand, 
carborundum or activated carbon increases the rate 
of decomposition at 120°C. and 135°C. On the basis 
of one set of experiments on Haleite prepared by dif- 
ferent means, it has been found that Haleite made by 
the mixed acid procedure is less stable than Haleite 
prepared by the use of nitric acid alone. Ednatol de-- 
composes in an accelerating manner, leading to igni- 
tions at 120°C, and 135°C, At 100°C. addition of iron 
oxide causes an increase in the rate of decomposition. 
Contract 8-304, OEMsr-202. OSRD 1734. 


Miscellaneous Chemicals 


FOG FOAM STUDIES, by R. C. Navarin and J. E. 
Malcolm. U.S. Army. Corps of Engineers, Engi- 
neer Research and Development Laboratories, Fort 
Belvoir, Va. Revised. Mar 1951. 99p photos, diagrs, 
graphs, tables (1 fold) Available from Library of 
Congress, Photoduplication Section, Washington 25, 
D.C. Microfilm $4.25, Photostat $12.50. PB 106708 
Tests were performed to determine the effect of hy- 


draulic pressure on the fire extinguishing characteris- 


tics of fog foam. Moreover, standards of perform- 
ance for fog foam nozzles were established experi- 
mentally. Fire tests were made with several nozzles 


having various percent foam yields and nozzle pres- 
sures. The nozzles which produced the highest foam 
yields and had the most effective nozzle pressures 
for use in fire fighting were ascertained in screening 
tests by means of a special test procedure. On the 
basis of the foam used and the nozzle employed, the 
most effective nozzle pressure was between 200 and 
300 psi. Aspirating type nozzles produced higher 
foam yields than did the nonaspirating type. Project 
8-76-01-001 (9). ERDL 1166. 


NON-CORROSIVE SOLDERING FLUX FOR UNIVER- 
SAL APPLICATION. REPORT NO. 2: PRELIMI- 
NARY TESTING PROGRAM, by David Stein, Lester 
V. Walker, Albert F. Guiteras. Snell, Foster D., 
Inc., New York, N. Y. Dec 1946. 9p Available from 
Library of Congress, Photoduplication Section, Wash- 
ington 25,D. C. Microfilm $1.25, Photostat $1.25, 
PB 106723 

1, Fluxes, Soldering - Non-corrosive 2. SIG Con- 

tract W-36-039-sc-32296, Report no, 2. 


NON-CORROSIVE SOLDERING FLUX FOR UNIVER- 
SAL APPLICATION. REPORT NO, 1: LITERATURE 
SURVEY, by David Stein, Lester V. Walker, Albert 
F. Guiteras. Snell, Foster D., Inc., New York, N. Y. 
Oct 1946. 14lp Available from Library of Congress, 
Photoduplication Section, Washington 25, D. C. 
Microfilm $5.75, Photostat $18.75. PB 106722 

A program has been undertaken to develop a solder- 
ing flux which will function efficiently in the solder- 
ing of all metals, which are commonly joined by sol- 
dering, and will not encourage or cause corrosion of 
any of these metals either by its own action or 
through the action of its end-products. It is further 
desirable that any residue of the flux left on the work 
should not modify the properties of the electrical 
equipment in which it is used or otherwise interfere 
with its functioning. As the first step in the execu- 
tion of this research program a comprehensive liter- 
ature survey which is covered by this report has been 
conducted. ‘‘Chemical Abstracts’’ the ‘‘Engineering 
Index’’, and the ‘‘Industrial Arts Index’’ were studied 
for references to articles and patents dealing with 
fluxes, soldering, solders, brazing, and some minor 
subjects. Since ‘Chemical Abstracts’’ covers 
“British Chemical Abstracts’’ and ‘‘Chemisches 
Zentralblatt’ the world’s chief abstracting journals 
have been surveyed. The original paper was review- 
ed in almost all cases in which it was obtainable and 
reprints have been obtained of all important papers. 
All American and British patents have been ordered 
and are reviewed in this report. Bibliographies at 
the end of original papers have also been checked for 
references not found in the indexes referred to above 
SIG Contract W-36-039-sc-32296, Report no. 1. 


NON-CORROSIVE SOLDERING FLUX FOR UNIVER- 
SAL APPLICATION. REPORT NO, 3: PROGRESS 
REPORT, by David Stein, Lester V. Walker, Chester 
A. Snell. Snell, Foster D., Inc., New York, N. Y. 
Mar 1947, 44p graphs, tables Available from Lib- 
rary of Congress, Photoduplication Section, Washing- 
ton 25, D. C. Microfilm $2.50, Photostat $6.25. 
PB 106724 

Of 31 so-called non-corrosive flux compositions ob- 

tained from our literature survey (Report No. 1) and 
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tested by our “‘spreading drop’’ technique and visual 
method of detecting corrosion, only one had both a 
spreading activity greater than that of rosin and a 
non-corrosive residue. This flux consisted of gum 
rosin plus ethyl di-methyl cetyl ammonium bromide. 
New materials tested by us were maleicized rosin, a 
‘Nacconol NR-Benzyl Trialkonium chloride reaction 
product, various Alox compounds, a number of sili- 
cones, and two lead soaps. Although none of these 
showed promise under the conditions of preparation 
and testing used, this does not mean that they may not 
do so under other conditions of preparation and test- 
ing. AS a result of studies begun designed to clarify 
the mechanisms of flux action as an aid in developing 
a universal non-corrosive soldering flux, conclusions 
are drawn which (a) point out the need for correlating 
the different methods of evaluating flux activity; (b) 
point out the need for an objective, quantitative meth- 
od of determining the corrosiveness of fluxes; and 

(c) attempt to eradicate narrow conceptions of the 
mechanism of flux action which only serve to inter- 
fere with the search for a universal, non-corrosive 
flux. SIG Contract W-36-093-sc-33296, Report no. 3. 


NON-CORROSIVE SOLDERING FLUX FOR UNIVER- 
SAL APPLICATION. REPORT NO. 4: PROGRESS 
REPORT, by Sidney S. Prince, John A. DeRosa, 
Chester A. Snell. Snell, Foster D., Inc., New York, 
N. Y. Jun 1947, 26p drawings, diagr, graphs, tables 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D. C. Microfilm $2.00, 
Photostat $3.75. PB 106725 
A second method for testing flux efficiency in sol- 
dering by means of the capillary rise of solder on 
twisted copper and tinned copper wires has been in- 


vestigated. The application of the spreadirig drop test 


to tin was investigated for some of the fluxes pre- 
viously tested on copper. Poor correlation was found 
between the two methods for both copper and tin. An 
explanation may lie in the fact that the fluxing action 
is different in the two methods. There is, however, 
some correlation between capillary rise on copper 
and tinned copper. The spreads on copper and tin, 
however, correlated very poorly. Quantitative meth- 
ods for evaluating corrosiveness of fluxes under ser- 
vice conditions were investigated. One method is 
based upon the measurement of leakage currents be- 


tween two conductors separated by a layer of flux and 


under an impressed voltage. A second method mea- 
sures the conductivity of a water extract of the flux. 
Preliminary work on these two methods shows that 


they are feasible methods, but considerable additional 


work is necessary to establish them on a quantitative 


basis. SIG Contract W-36-039-sc-32296, Report no. 4. 


NON-CORROSIVE SOLDERING FLUX FOR UNIVER- 
SAL APPLICATION. REPORT NO. 5: PROGRESS 
REPORT, by John A. DeRosa, Sidney S. Prince, 
Chester A. Snell, Snell, Foster D., Inc., New York, 
N. Y. Sep 1947. 37p tables Available from Library 
of Congress, Photoduplication Section, Washington 
25,D. C. Microfilm $2.25, Photostat $5.00. 


PB 106726 


Many new fluxes were prepared and tested for effi- 
ciency and corrosiveness. Visual corrosion testing 
of some of the previous fluxes was continued. Of all 


the fluxes tested, the flux having the highest efficiency 


and a non-corrosive residue consisted of 25% resin 
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plus 0,1% cetyl trimethyl ammonium bromide. A 
flux consisting of 25% rosin and 0.1% ethyl dimethyl 
cetyl ammonium bromide may be an improvement 
over this. Fluxes, showing a two- to three-fold in- 
crease in efficiency over rosin, and based on di- 
methyl hydantoin-formaldehyde resin, a new water- 
soluble resin, were investigated. Unfortunately, 
these fluxes were considerably more corrosive than 
rosin plus a quaternary ammonium compound. Cor- 
rosion inhibitors failed to reduce the corrosiveness 
of zinc-ammonium chloride fluxes to any appreciable 
extent. Fluxes containing tin metal were able to de- 
posit a thin film of tin at soldering temperatures.but 
they were too corrosive to merit further considera- 
tion in their present form. Quantitative tests for 
evaluating the corrosiveness of flux residues were 
further investigated. Modifications of the corrosion 
current test did not result in a valid quantitative test. 
However, it still merits additional work. Measure- 
ment of surface potentials presented too many dif- 
ficulties for a quantitative test. The water extract 
conductivity test appeared to be a valid test, but mod- 
ifications are necessary to put it on firmer ground. 
SIG Contract W-36-039-sc-32296, Report no. 5. 


NON-CORROSIVE SOLDERING FLUX FOR UNIVER- 
SAL APPLICATION. REPORT NO. 6: PROGRESS 
REPORT, by Daniel Rodier, John A. DeRosa, Ches- 
ter A. Snell. Snell, Foster D., Inc., New York, N. Y. 
Dec 1947. 37p diagr, tables Available from Library 
of Congress, Photoduplication Section, Washington 
25, D. C. Microfilm $2.25, Photostat $5.00. 
PB 106727 

Of a large number of new fluxes based on resins, 
only those based on Teglac-128 resin and containing 
cetyl trimethyl ammonium bromide and amy] acetate 
proved to be both active and non-corrosive. An ex- 
ample of this consists of 25% Teglac-128, 1% cetyl 
trimethyl ammonium bromide in amyl acetate and 
alcohol. The addition of amine salts, such as aniline 
hydrochloride ,quinine hydrochloride, and glutamic 
acid hydrochloride, to Teglac-128 also gave active 
fluxes, but these fluxes are either less stable or 
somewhat more corrosive or both. Cf the previously 
reported fluxes, only rosin-base fluxes containing 
quaternary ammonium compounds, chloral hydrate 
and levulinic acid showed any promise. However,,. 
rosin-base fluxes are limited by the inefficiency of 
rosin, Factors involved in spread soldering were in- 
vestigated, and led to modifications of the technic of 
the spreading-drop test, which gave improved results 
Evidence that cetyl trimethyl ammonium bromide 
acts as a surface-active agent in the flux action of 
resins was shown. The optimum concentration re- 
quired for an active flux was determined. Surface 
conditions of copper were shown to play a large part 
in the comparative efficiencies of fluxes of different 
activity. It is important to specify the conditions 
under which the efficiencies of fluxes are compared. 
Contact angles of solder spread on copper for various 
fluxes were measured, and preliminary results show- 
ed that definite correlation exists between the angles 
and the spread. Improved technic and refinements in 
the water-extract conductivity test gave an improved 
correlation between conductivity and corrosiveness 
of fluxes. Further work should lead towards making 
this test an acceptable quantitative test for corrosive- 
ness of fluxes. SIG Contract W-36-039-sc -32296, 
Report no. 6. 
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NON-CORROSIVE SOLDERING FLUX FOR UNIVER- 
SAL APPLICATION. REPORT NO. 7: PROGRESS 
REPORT, by Daniel Rodier, John A. DeRosa, Chester 
A. Snell. Snell, Foster D., Inc., New York, N. Y. 
Mar 1948. 40p tables Available from Library of 
Congress, Photoduplication Section, Washington 25, 
D. C.. Microfilm $2.25, Photostat $5.00. PB 106728 

Several active, non-corrosive soldering fluxes for 
copper, based on Teglac-128 resin, are offered. The 
most efficient one consists of 25% Teglac-128 resin, 
1% cetyl trimethyl ammonium bromide, and 10% 
amyl acetate, all dissolved in alcohol. A variation of 
this flux contains glycerol (about 10% based on the 
weight of Teglac) instead of amyl acetate. Another 
suggested flux consists of 23% Teglac-128 resin, 2% 
quinine hydrochloride, and 0.1% cetyl trimethyl 
ammonium bromide, dissolved in amyl acetate and 
alcohol of equal volume. In all of these fluxes, cetyl 
trimethyl ammonium can be replaced with ethyl di- 
methyl cetyl] ammonium bromide with equal effect. 
Ail fluxes of sufficient interest are classified ac- 
cording to their corrosiveness on copper, determin- 
ed within a six month period of exposure under tropi- 
cal conditions. Contact angle measurements, involv- 
ing fluxes of varying efficiency and made with an 


elaborate and careful technic, proved to be unreliable. 


The calculated contact angles are more reliable and 
more accurate, but they are not true angles because 
they are based upon certain assumptions. Spreading 
and capillary soldering tests on copper and tinned 
copper, under almost practical conditions, showed 
that the Teglac resin fluxes may not be as efficient 
as zinc ammonium chloride as all-around fluxes. 
Rosin is particularly good for capillary soldering, 
but is inefficient for spread soldering. The best 
fluxes offered are not suitable for soldering on stain- 
less steel and aluminum, and are only fair on oxide- 
coated copper and copper coated with a tin-copper 
alloy. The water-extract conductivity test has been 
developed to a final point, where it can be used as a 
rapid, quantitative test for flux corrosiveness. The 
results obtained by this test, under carefully pre- 
scribed conditions, may be relied upon to give a good 
indication of the corrosion class of a flux. SIG Con- 
tract W-36-039-sc-32296, Report no. 7. 


NON-CORROSIVE SOLDERING FI UX FOR UNIVER- 
SAL APPLICATION. REPORT NO. 8: PROGRESS 
AND SUMMARY REPORT, by Daniel Rodier, John A. 
DeRosa, Chester A. Snell. Snell, Foster D., Inc., 
New York, N. Y. Jun 1948. 47p photos, drawing, 
table Available from I ibrary of Congress, Photo- 
duplication Section, Washington 25, D. C. Microfilm 
$2.50, Photostat $6.25. PB 106753 
Modifications of the best non-corrosive soldering 
fluxes given in Report No. 7 resulted in a very active, 
non-corrosive flux. It consists of an alcoholic solu- 
tion of 25% Teglac-128 resin, 1% ethyl dimethyl cetyl 
ammonium bromide, 1.2% glycerol, and 10% amyl 
acetate. This flux is not universal, but is useful for 
copper (bright and slightly oxidized), brass, and tin- 
plate. A sample of this flux has been sent to the 
Squier Signal Laboratory for practical evaluation 
tests. A gallon of this flux can be produced for some- 
what less than $2.80. Cf a number of aqueous fluxes 
based on hydrated tin tetrachloride, one of them, con- 
taining, in addition, triethanolamine and a wetting 
agent, was useful for soldering on stainless steel be- 


mended, however, because of its marked corrosive. 
ness. A number of fluxes in the form of pastes were 
prepared, whose active ingredients were tin tetra- 
chloride-triethanolamine and the amy] phosphoric 
acids. The materials used as vehicles were lanolin, 
petroleum jelly, and Alox Compound No, 325, Ex- 
cept for one, all of these fluxes were useful for 
Stainless steel, but, as in the case of the aqueous 
fluxes prepared, they were markedly to excessively 
corrosive. Five different and representative fluxes 
containing rosin and Teglac - 128 resin and one flux 
containing Alox Compound No. 325 and monoamyl 
acid phosphate were subjected to mildew resistance 
tests in their raw and residual states. All of the 
residue samples showed no mildew growth, but all 
of the raw samples, except the paste, supported 
growth. Recommendations are given for increasing 
the mildew resistance of the resin-base fluxed. Re- 
vised humidity exposure results are given for old 
fluxes that had been exposed for less than six 
months. No appreciable changes in corrosion classes 
occurred. A new test for evaluating flux corrosive- 
ness, namely, the electrical conductivity of flux solu- 
tions, was investigated. Results correlated only 
roughly with water-extract conductivity data; and 
this combined with the limited scope of the test, did 
not warrant further experimentation. Modifications 
of the corrosion-current test, with regard to the flux 
specimen holder and the testing circuits, were in- 
vestigated. By the use of glass slides as the flux 
carrier and a ceramic-base holder a fair correla- 
tion of accelerated corrosion products with expo- 
sure data was obtained, although the current values 
Simultaneously obtained were inconsistent. The use 
of a glass rod as carrier, in conjunction with a 
specially-designed holder and a guarded testing cir- 
cuit, practically eliminated extraneous leakage cur- 
rents, Under carefully controlled conditions of 100% 
relative humidity plus dew and about 37°C., a good 
correlation of current and intensity of accelerated 
corrosion with other corrosion data was obtained, 
Complete summaries are given of the results ob- 
tained on this project in the efforts to develop a 
universal, non-corrosive soldering flux and the tests 
for evaluating its properties. Included are recom- 
mendations for future avenues of research on these 


problems. SIG Contract W36-039-sc-32296, Report 
no. 8. 


NON-CORROSIVE SOLDERING FLUX PASTE FOR 
UNIVERSAL APPLICATION, FINAL QUARTERLY 
REPORT, PROGRESS AND SUMMARY REPORT, 
UNDER CONTRACT NO. W-36-039-SC -38216, by 
John A. DeRosa, J. Mitchell Fain, Chester A. Snell. 
Snell, Foster D., Inc. Nov 1949. 56p photos, tables 
Available from Library of Congress, Photoduplication 
Section, Washington 25, D.C. Microfilm $2.75, 
Photostat $7.50. PB 106584 

1, Fluxes, Soldering - Non-corrosive 2, SIG Con- 
tract W-36-039-sc-38216, Final quarterly report. 

Dept. of the Army project: 3-99-15-022. Signal 
Corps project: 32-152 B-O., 


SPREADING OF LIQUIDS ON LOW ENERGY SUR- 


FACES. V: SOLIDS COATED WITH A MONOLAYER 
OF PERFLUORODECANOIC ACD, by F. Schulman 
and W. A. Zisman. U.S. Naval Research I.aboratory 


sides the above-mentioned metals. It cannot be recom- Apr 1952. 39p photos, drawings, graphs, tables 
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Available from Office of Technical Services, U. S. 
Dept. of Commerce, Washington 25, D.C. $1.00. 
| PB 106713 

Contact angle measurements have been made in or- 
der to study wettability of more than 90 pure liquids 
on oriented close-packed monolayers of perfluoro- 
decanoic acid adsorbed on platinum, copper, brass, 
and glass. Comparison with studies of other solids 
shows that the close-packed monolayer of perfluoro- 
decanoic acid is the most nonwettable surface ever 
found. Examples of the remarkably large contact 
angles encountered with such surfaces are: hexa- 
decane (72°), octane (56°), benzene (58°), glycol (819%), 
hexachlorobutadiene (77°), carbon disulfide (59°), 
water (102°), and mercury (152°), From the calcu- 
lated values of the free energy decrease on immer- 
sion (fg), it has been possible to estimate the free 
energy of the surface prepared from films of per- 
fluorddecanoic acid. The work of adhesion of liquid 
to solid has been calcilated from'the contact angle 
and the surface tension. Valuable guides have been 
found for predicting wettability quantitatively in 
terms of the surface tension of the liquids. Es- 
pecially simple relations were found in a homologous 
series of liquids. Such compounds as perfluorodeca- 
noic acid possess both highly hydrophobic and organ- 
ophobic properties, and when close packing of -CF, 
groups can occur, they have unusual resistance to 
chemical attack by bulk liquids. When adsorbed on 
smooth solids they are excellent boundary lubricants. 
NRL R 3950. 
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FUNGUS INHIBITIVE PROPERTIES OF ORGANIC 
COMPOUNDS. PART I: HYDROCARBONS AND 
THEIR HALIDES, by J. M. Leonard and W. E. 
Weaver. U.S. Naval Research Laboratory. May 
1948. 16p tables Available from Office of Technical 
Services, U. S. Dept. of Commerce, Washington 25, 
D.C. Mimeo: $.50. PB 106531 

The behaviors of approximately 130 hydrocarbons, 
their halides and nitro compounds are described. 
Several generalizations regarding the relationships 
of structure and fungicidal activity are given. For 
Part II see PB 105296; for Part III see PB 106532. 
NRL C-3289. 
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Communication Equipment 


ANTENNA RADIATION PATTERNS FOR THE ALBA- 
TROSS I PROJECT, by Ernest A. Jones and George 
Sinclair. Ohio State University Research Founda- 
tion, Columbus, Ohio. Feb 1944. 62p drawings 
Limited supply available from Office of Technical 
Services, U. S. Department of Commerce, Washing- 
ton 25,D. C. $1.75. PB 106673 

1, Antennas - Radiation patterns 2. Albatross I 
project 3. U.-S. National Defense Research Commit- 
tee. Division of Radio coordination 4. NDRC PDRC 
137 5, OSURF no, 759-20. 


Report 759-20. Contract OFMsr-759. Project RP- 
137, OSURF project no. 129. 


ENGINEE. DATA: TYPE 708-E AN/ARN-14 
ANTENNA, TYPE 708-H GLIDE PATH ANTENNA, 
TYPE 708-L RADIO COMPASS SENSE ANTENNA. 
Airborne Instruments Laboratory, Inc., Mineola, 
N. Y. n.d. 46p fold drawings Available from Lib- 
rary of Congress, Photoduplication Section, Washing- 
ton 25, D. C. Microfilm $2.50, Photostat $6.25. 
PB 106711 

1. Antennas - Design 2. AN/ARN-14 (Antenna) 
3. 708-E (Antenna) 4. 708-H (Antenna) 5. 708-L 
(Antenna). 

Contract no, W33-038-ac-18324. 


EFFECT OF CORE MATERIALS ON MAGNETIC AM- 
PLIFIER CIRCUITS, by L. J. Johnson. U.S. Naval 
Research L.aboratory. Feb 1952. 9p diagrs, graphs, 
table Available from Office of Technical Services, 
U. S. Dept. of Commerce, Washington 25, D. C. 
Mimeo: $.25. PB 106566 
The hysteresis-loop characteristics exhibited by 
four different core materials while actually emvloyed 
in a Single-core magnetic amplifier circuit serve to 
point up differences which affect the operation of mag- 
netic amplifiers. The circuit used for the experi- 
ments was a new type, the basic circuit of a series of 
fast-response magnetic amplifier circuits whose 
operation depends upon the ability of the magnetic 
core material to remain at any given flux-density 
level, up to saturation, in the absence of an applied 
mmf. Correlation of the hysteresis loops with the 
transfer characteristics indicated that a core with a 
wider, more nearly rectangular hysteresis loop most 
nearly approaches the ideal since greater rectifier 
leakage can be tolerated without loss of linearity and 
high residual induction is obtained. Rectifier leakage 
which exceeds half the width of the hysteresis loop re- 
sults in uncontrolled reset and consequently the power 
handling capacity will be reduced. It is desirable, 
however, to use cores with narrower hysteresis loops 
for these have an inherently higher gain factor; con- 
sequently it is necessary to use rectifiers with less 
leakage. Although the specific points of comparison 
apply to the circuit used, the results can be used in 
the general field of magnetic amplifier design and 
analysis. NRL R 3945. 


SITING OF DIRECTION FINDING STATIONS, by W. 
Ross and F, Horner. Gt. Brit. Dent. of Scientific and 
Industrial Research. Radio Research Board. 1952. 
42p tables Available from British Information Ser- 


vices, 30 Rockefeller Plaza, New York 20, N, Y. $.40. 


PB 106738 
1, Radio direction finding - Stations - Locations - 
Gt. Brit. 2. DSI R Rad R SR 22. 
S. O. Code no, 47-29-22. 


Electronics 


DISTORTION OF TRANSIENTS IN THE CYLINDRI- 
CAI, ION CHAMBER, by Arthur J. Ruhlig. U.S. 
Naval Research Laboratory. Apr 1952. 9p diagrs, 
graphs Available from Office of Technical Services, 


































































U. S. Dept. of Commerce, Washington 25,D.C. $.25. 
PB 106766 

By an analysis based on reasonable assumptions of 
the factors involved in the process by which ioniza- 
tion chamber converts a variation in electron density 
into an electrical signal, formulas have been derived 
from which the electron density can be calculated in 
the general case from the measurements of signal 
voltage. In addition, it has been shown how the resolu- 
tion time may be decreased and the sensitivity in- 
creased. NRI R 3952. 


ELECTROMAGNETIC REFLECTION AND TRANS- 
MISSION BY GRATINGS OF RESISTIVE WIRES, by 
E. A. Lewis and J. P. Casey, Jr. U.S. Air Force. 
Electronics Research Division. Antenna Laboratory, 
Cambridge Research Center, Cambridge, Mass. Apr 
1952. 1llp graphs Available from Library of Con- 
gress, Photoduplication Section, Washington 25, D. C. 
Microfilm $1.75, Photostat $2.50. PB 106748 
Calculations show that the effect of increasing the 
resistivity of the wires of a grating is to decrease the 
amplitude of the reflection coefficient and the phase 
of the transmission coefficient. Whether there is an 
increase -or decrease in the amplitude of the trans- 
mission coefficient and the phase of the reflection co- 
efficient depends on the amplitude of the reflection 
coefficient of a geometrically similar grating having 
no resistance. A numerical example for a typical 
grating is worked out and several charts are supplied 
for convenience in computing. AAF ERI E 5085. 


HIGH IMPEDANCE CHAMBERS, by D. S. Toffolo. 
U. S. Naval-Research Laboratory. Mar 1952. 4p 
Available from Office of Technical Services, U.S. 
Dept. of Commerce, Washington 25, D. C. Mimeo: 
$.25. PB 106624 
The maximum impedance of an ionization chamber 
which is filled with an argon-carbon dioxide mixture 
and which generates a voltage signal for propagation 
by a coaxial transmission line is shown to be a func- 
tion of the applied dc potential. NRL R 3953. 


MATRIX TREATMENT OF THE APPROXIMATION 
OF POWER SERIES USING ORTHOGONAL POLY- 
NOMIALS INCLUDING APPLICATIONS, by Roy C. 
Spencer and Nathan Grier Parke III. U.S. Air Force. 
Electronics Research Division. Antenna Laboratory, 
Cambridge Research Center, Cambridge, Mass. Feb 
1952. 76p graphs, tables Available from Library of 
Congress, Photoduplication Section, Washington 25, 
D.C. Microfilm $3.50, Photostat $10.00. PB 106571 
A method of shortening power series calculations is 
presented, using matrix notation. Extensive tables of 
the required numerical matrices are given for econo- 
mization of power series from the standpoint of 
Tchebycheff, Laguerre, Hermite and Legendre ortho- 
gonal polynomials. They apply to power series up to 
and including the thirteenth power. AAF ERI E5083. 


NOTES ON INTERFERENCE FILTERS, by E. A. 
Lewis. U.S. Air Force. Electronics Research Divi- 
sion, Cambridge Research Center, Cambridge, Mass. 
Apr 1952. 30p diagrs Available from Library of 
Congress, Photoduplication Section, Washington 25, 
D.C. Microfilm $2.00, Photostat $3.75. PB 106747 





The interference of electromagnetic waves between 
several types of partially reflecting surfaces is dis- 
cussed by the ‘‘ray’’ method with particular atten- 
tion to factors determining transmission, bandwidth, 
reflection and loss. By postulating an ideal lossless 
interference, the properties of the individual ideal 
surfaces are deduced. The discussion is extended to 
include thin symmetric surfaces with losses. AAF 
ERL E4087. 


PROGRESS REPORT FOR OCTOBER-DECEMBER 
1951. National Research Council of Canada. Radio 
and Electrical Engineering Division. Jan 1952, 32p 
photos, drawings, diagrs, graphs, tables Available 
from Library of Congress, Photoduplication Section, 
Washington 25, D. C. Microfilm $2.25, Photostat 
$5.00. Limited supply available free from National 
Research Council of Canada, Ottawa, Canada. 
PB 106636 

1, Radiophysics - Canada 2. Engineering, Electri- 
cal - Canada 3. Radar - Canada 4. Electronics - 
Canada 5.‘Navigational aids - Canada 6. NRCC 
ERA-219, 


SIGNAL CORPS CONTRIBUTIONS TO THE FIELD 
OF LUMINESCENT MATERIALS, by Erik G. Linden, 
U. S. Signal Corps Engineering Laboratories, Fort 
Monmouth, N. J. Jul 1950. 13p table Available 
from Library of Congress, Photoduplication Section, 
Washington 25, D. C. Microfilm $1.75, Photostat 
$2.50. PB 106581 

1. Luminescent materials 2. SCEI TM M-1304, 

Dept. of the Army project no. 3-22-01-021. Signal 
Corps project no, 641-8, 


SIMPLIFIED RADAR MIXER, by A. C. Hudson and 
E. A. Conquest. National Research Council of 
Canada. Radio and Electrical Engineering Division. 
Nov 1951. 35p photos, drawings, diagrs, graphs, 
tables Available from National Research Council of 
Canada, Ottawa, Canada. $.50. PB 106656 

A radar mixer for operation in the three-centi- 
meter band is described. A type-2K25 local oscilla- 
tor mounted in a manner eléctrically equivalent to 
the standard JAN mount, provides two well decoupled 
outputs to feed the AFC and signal crystals. This 
mount minimizes mode discontinuities and other dif- 
ficulties peculiar to this type of klystron. The prin- 
ciple is applicable to mixers using any klystrons in 
which the power output is obtained from an antenna 
projecting into a wave guide. NRCC 2569. NRCC 
ERA 207. 


TRANSIENT RESPONSE OF A CATHODE FOLLOW- 
ER, by Sydney Rattner and Ramond C. Waddel. U. S. 
Naval Research Laboratory. Apr 1952. 14p diagrs, 
graphs Available from Office of Technical Services, 
U. S. Dept. of Commerce, Washington 25, D.C. $.50. 
PB 106765 
The response of a linear cathode follower to a unit 
step rh oak signal. is determined by the Laplace trans- 
ormation method in Part I. The effects of grid-to- 
plate, grid-to-cathode, and cathode-to-ground 
capacitances are included, as well as those associat- 
ed with a signal source having zero or finite internal 
resistance. Inductive and transit-time effects are 
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neglected. The relations derived predict responses 
ranging from simple exponentials through damped 
oscillations to perfect step output, depending on tube 
and circuit values. Calculated and oscillographically 
observed responses agree very well. In Part II the 
response of a linear cathode follower to an exponen- 
tially increasing signal is determined by an applica- 
tion of the Superposition Theorem to a solution al- 
ready determined for a unit step input. The relations 
derived predict that if the transient effects of the cir- 
cuit dre minimized as indicated, the time constant of 
the output signal will be nearly identical to that as- 
sociated with the exponential input. Calculated and 
oscillographically observed responses agree fairly 
well. NRL R 3951, 


WAVE GUIDES FOR SLOW WAVES, by L..Brillouin. 
Harvard University. Cruft laboratory, Cambridge, 
Mass. Nov 1946, 48p diagrs, graphs Available from 
Library of Congress, Photoduplication Section, Wash- 
ington 25, D. C. Microfilm $2.50, >hotostat $6.25. 
PB 106705 
Many adolications of T. M. waves in wave guides 
have been suggested for linear accelerators or de- 
celerators of electrons. In order to obtain a good ef- 
ficiency, it is necessary to match the wave velocity 
with electron velocity. Such a condition means that 
the phase-velocity of the wave must be lower than C 
(light velocity) while ordinary wave guides yield a 
phase-velocity larger thanC. The present paper is 
devoted to a discussion of the type of guides that may 
satisfy this condition. Some special simplified cases 
are completely discussed and serve as examples of a 
general method that can be applied to this class of 
problems. Contract N5-ori-76, Task order no. I. 
HU CL TR 4. 


Miscellaneous 


DISK TYPE NEGATIVE ELECTRODE FOR CARBON 
ARC LAMPS, by Louis R. Noffsinger. U.S. Army. 
Corps of Engineers. Engineer Research and Develop- 
ment Laboratories, Fort Belvoir, Va. May 1950. 12p 
photos, graphs Available from Library of Congress, 
Photoduplication Section, Washington 25, D.C. Micro- 
film $1.75, Photostat $2.50. PB 10670¢ 
A description is given of a disc type negative elec~ 
trode developed to achieve long uninterrupted burning 
life in a super-high-intensity carbon arc lamp operat- 
ing in the current range of 150 to 200 amp. Some of 
the items considered are the design of the automatic 
rotational control mechanism for the disc electrode, 
the best position of the control probe, control probe 
material, stability of arc, and disc life. The disc type 
negative electrode offers the following advantages 
over the rod type: long uninterrupted burning time 
without the use of a complicated magazine feed mech- 
anism; high-current carrying ability without overheat+ 
ing; and an unaffected arc stability. Light output 
losses by shadow effects shoud be approximately equal 
for both electrode types. Project 8-18-06-001. 
ERDL 1167. 


ELECTRICITY SUPPLY. REPORT OF A VISIT TO 
THE U.S.A. IN 1949 ON PRODUCTIVITY TEAMS 
REPRESENTING THE ELECTRICITY SUPPLY IN- 
DUSTRY. Anglo-American Council on Productivity. 


Sep 1950. 162p photos, map, drawings, diagrs, graphs 
Available from Office of Technical Services, U. S. 
Dept. of Commerce, Washington 25, D.C. $.90. 
PB 106441 
1, Electric power industry 2. Electric power 
production. 


PIEZOELECTRICITY, FERROEI-ECTRICITY, AND 
CRYSTAL STRUCTURE, by A. von Hippel. Mass- 
achusetts Institute of Technology. I.aboratory for 
Insulation Research, Cambridge, Mass. Mar 1952. 
27p photos, diagrs, graphs Available from | ibrary 
of Congress, Photoduplication Section, Washington 
25, D.C. Microfilm $2.00, Photostat $3.75. 
PB 106706 

By visualizing volar crystals as a network of per- 
manent dipole moments, the piezo- and ferroelectric 
properties of dielectrics may be derived from the 
standpoint of molecular symmetry. This approach 
is used to clarify the relation between the sphalerite 
and wurtzite structures, the ferroelectric feedback 
effect in barium titanate, aspects of domain forma- 
tion, and the interrelationship between ferro- and 
piezoelectricity. O.N.R. contracts N5ori-07801, 
N5ori-07858. MIT LIR TR51. 


WET-STORAGE TESTS ON LEAD-ACID CELLS, by 
J. J. Lander, U.S. Naval Research Laboratory. 
Apr 1952. 9p graphs, tables Available from Office 
of Technical Services, U. S. Dept. of Commerce, 
Washington 25,D.C. $.25,. PB 106639 
Wet-storage of lead-acid cells containing sulfuric 
acid electrolyte at various concentrations was in- 
vestigated over a period of forty-six months. No 
permanent bad effects resulted, except positive-grid 
corrosion, which is not expected to be serious in 
thick-plate cells. Positive-plate self-discharge pro- 
ceeds at rates comparable to those at the negatives 
in the cells tested, and seems to result primarily 
from oxidation of antimony in the grid by PbO». 
Hydrogen gas was found to reduce PbOg in sulfuric 
acid. NRL R 3962. 


BAUME STARCH CONCENTRATION RELATION- 
SHIPS FOR AQUEOUS SUSPENSIONS OF SWEETPO- 
TATO STARCH AT DIFFERENT TEMPERATURES, 
by D. M. Batson and J. T. Hogan. U.S. Southern 
Regional Research Laboratory, New Orleans, La. 
Dec 1951. 1lp photo, tables Available free from U.S 
Bureau of Agricultural and Industrial Chemistry, 
Dept. of Agriculture, Washington 25, D. C. 
PB 106585 
1, Potatoes, Sweet - Starch content 2. Hydrometers 


- Uses 3. Baumé hydrometer (Trade name) 4. AIC 
296. 





GENERAL PRINCIPLES OF SMOKE-CURING OF 
FISH, by C. L. Cutting. Gt. Brit. Dept. of Scientific 
and Industrial Research. 1951. 18p tables Available 
from British Information Services, 30 Rockefeller 
Plaza, New York 20, N. Y. $.25. PB 106736 
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1. Fish - Smoking - Gt. Brit. 
- Gt. Brit. 3. DSIR RI 113. 
S. O. code no, 47-156-13. 


2. Fish - Processing 


HIGH-DENSITY, FULL-FI-AVOR APPLE JUICE 
CONCENTRATE, by Roderick K. Eskew, C. S. 
Refield, and G. W. Macphersen Phillips. U.S. Eas- 
tern Regional Research I! aboratory, Philadelphia, Pa. 
Aug 1951. 19p drawing, diagr, tables Available free 
from U. S. Bureau of Agricultural and Industrial 
Chemistry, Dept. of Agriculture, Washington, D. C. 

PB 106587 

1. Apple juice - Concentrates 2. AIC 315. 


HOP INDUSTRY. REPORT OF A VISIT TO THE USS.A. 

AND CANADA IN 1950 OF A PRODUCTIVITY TEAM 

REPRESENTING THE HOP INDUSTRY. Anglo- 

American Council on Productivity. Aug 1951. 167p 

vhotos, fold maps, drawings (part fold) fold graphs, 

tables Available from Office of Technical Services, 

U. S. Tept. of Commerce, Vashington 25, D.C. 

$2.15. PB 106444 
1. Hons - Production. 


MONOGLYCERIDES FROM SOYBEAN OIL BY HY- 
DROLYSIS AND ESTERFICATION, by R. E. Beal and 
N. H. Ludwig. U. S. Northern Regional Research 
Laboratory, Peoria, Illinois. Feb 1952. 6p graphs 
Available free from U. S. Bureau of Agricultural and 
Industrial Chemistry, Dept. of Agriculture, Washing- 
ton 25, D.C. PB 106591 

1, Soybean oil - Monoglycerides 2. Soybean oil - 
Hydrolysis 3. Soybean oil - Esterification 4. Mono- 
glycerides 5. AIC 330. 


SALTED PEANUTS, PRODUCTION, by Carl H. 
Moulton. U.S. Office of Technical Services. Mar AX 
1952. 1lp Available from Office of Technical Ser- 
vices, U. S. Dept. of Commerce, Washington 25, D.C. 
Mimeo: $.25. PB 106530 

1. Peanuts, Salted - Production 2. TAS 100. 


SATURATED ESTERS OF SUCROSE, by Morris Zief. 
U. S. Eastern Regional Research Laboratory, Phila- 
delphia, Pa. Sep 1951. 5p table Available free from 
U. S. Bureau of Agricultural and Industrial Chemis- 
try, Dept. of Agriculture, Washington 25, D. C. 
PB 106586 
1, Sucrose - Saturated esters 2, AIC 309. 


TEN-STONE CONTROLLED FISH-SMOKING KILN, 
by C. L. Cutting and A. Bannerman. Gt. Brit. Dept. 
of Scientific and Industrial Research. 1951. 10p 
photos, diagrs, table Available from British Infor- 
mation Services, 30 Rockefeller Plaza, New York 20, 
N.Y. $.25. PB 106737 

1, Fish - Smoking - Gt. Brit. 2. Smokehouses - 
Design - Gt. Brit. 3. DSI R FI L14. 

S. O. code no, 47-156-14. 
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EFFECT OF ALIPHATIC HALOGEN COMPOUNDS 
ON CARBON DEPOSITION FROM AIRCRAFT GAS 
TURBINE FUELS, by W. Sacks and M. T. I. Ziebell, 
Canada. National Aeronautical Establishment. Jan 
1952. 18p photo, graphs Available from Library of 
Congress, Photoduplication Section, Washington 25, 
D.C. Microfilm $1.75, Photostat $2.50. Limited 
supply available for exchange from National Aero- 
nautical Establishment, Montreal Road, Ottawa, 
Canada. PB 106582 

The results of experiments on the effect of alipha- 
tic halogen compounds on the tendency of aircraft 
gas turbine fuels to deposit carbon are presented, 
The deposition on an air-swirler plate, surrounding 
a miniature pressure atomizer, was measured after 
combustion in a quartz-tube chamber. The experi- 
ments were carried out at air/fuel ratios (wt.) of 6 
to 15. Iodides, bromides and chlorides representing 
a number of different types of molecular structure 
were investigated. Two turbine fuels were used; a 
wide boiling range fuel (b.p. 90 - 522°F.) and a kero- 
sine (b.p. 328 - 512°F.), Low concentrations (1 per- 
cent) has no marked effect on the maximum deposi- 
tion rate (occurring at an air/fuel ratio of about 8) 
but in general gave increased deposition at air/fuel 
ratios of about 10 to 15. With a 10 percent concen- 
tration of carbon tetrachloride, a large increase in 
the deposition rate was obtained over the entire air 
fuel ratio range. n-butyl iodide (10 percent) gave a 
Similar increase but to a lesser degree. NAEC IR 
17. 


" 


/ FLAME SPEEDS OF 2,2,4-TRIMETHYLPENTANE- 


OXYGEN-NITROGEN MIXTURES, by Gordon L, 
Dugger and Dorothy D. Graab. U.S. National Advi- 
sory Committee for Aeronautics. Apr 1952. 25p 
photos, drawing, graphs, tables Available from the 
National Advisory Committee for Aeronautics, 1724 
“‘F’’ Street, N. W., Washington 25, D. C. 
PB 106631 

Flame speeds of homogeneous 2,2,4-trimethyl- 
pentane-oxygen-nitrogen mixtures were determined 
as functions of mixture composition at two or three 
initial temperatures by a Bunsen-burner method. 
Oxygen-nitrogen mixtures containing 0.210 to 0.496 
mole fraction of oxygen were used. Maximum flame 
speed increased linearly with oxygen concentration 
for each initial temperature. An empirical equation 
including the effects of initial temperature and oxy- 
gen concentration was obtained. Both a thermal and 
a diffusion theory predicted the relative effect of 
oxygen concentration on maximum flame speed with- 
in 20 percent. No linear correlations between maxi- 
mum flame speed and calculated active particle con- 
centrations were obtained. NACA TN 2680. 


LE FROTTEMENT ET L’USURE (FRICTION AND 
WEAR), by J. Pomey. Mar 1952. 108p photos, 


’ diagrs, graphs, tables Available from National Ad- 
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visory Committee for Aeronautics, 1724 ‘‘F’’ Street, 
Washington 25, D. C. PB 106628 
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This report covers a general survey of the field of 
friction and wear. This survey includes discussions 
of hydrodynamic lubrication, boundary lubrication, 
seizure and dry friction. Definitions are derived, 
fundamentals are discussed in considerable detail, 
and the effects of surface films (adsorbed lubricants 
or chemically reacted compounds) are studied. Some 
experimental results are also included. Translated 
from Office National d’Etudes et de Recherches 
Aeronautiques, Rapport Technique 36, 1948; Groupe- 
ment Francais pour le Developpement des Recherches 
Aeronautiques. NACA TM 1318. 


PROPERTIES OF RESIDUAL PETROLEUM FUEIS. 
1: REDUCTION OF THE VANADIUM CONTENT BY 
SOLVENT PRECIPITATION, by W. Sacks. National 
Research Council of Canada. Division of Mechanical 
Engineering. Apr 1951. 12p graph, tables Available 
from Library of Congress, Photoduplication Section, 
Washington 25, D.C. Microfilm $1.75, Photostat 
$2.50. PB 106659 

The removal of canadium from residual petroleum 
fuels by asphaltene precipitation has been studied. 
Vanadium is removed with the pentane asphaltenes 
(83-95% with 6:1 volume ratio of solvent to fuel) 
along with the major portion of the iron and nickel 
compounds. Comparative precipitations on a Ven- 
ezuelan residual oil with petroleum ether (30-60°C.), 
acetone, naphtha (75-120°C.), diethyl ether, pentane 
and ethyl acetate showed that the amount of vanadium 
removed is generally proportional to the amount of 
asphaltene precipitated by the solvent. The naphtha 
fraction, however, did not remove any appreciable 
amount of vanadium. Report no.: MF-2949. Lab. 
Order no. 8917A. File no.: M2-9-8. Preliminary 
report no. MF-2781, April 1950. For Parts II-III 
see PB 106660-PB 106661. NRCC MF 2949. 


PROPERTIES OF RESIDUAL PETROI.EUM FUEIS. 
I: CANADIAN NO. 6 RESIDUAL FUEIS FOR GAS 
TURBINES, by W. Sacks. National Research Council 
of Canada. Division of Mechanical Engineering. Jul 
1951. 34p graphs, tables Available from Library of 
Congress, Photoduplication Section, Washington 25, 
D.C. Microfilm $2.25, Photostat $5.00. PB 106660 

A comparison of the properties of No. 6 residual 
fuels from the major Canadian refineries is given. 
The more important relations between these proper- 
ties are discussed and illustrated graphically. The 
Significance of these properties to the operation of 
gas turbines is considered in some detail. It is con- 
sidered that future fuel specifications should cover 
asphaltene content, salt in suspension and vanadium 
concentration in the fuel as well as sulphur, total ash 
and carbon residue. Fuels from Alberta crudes of 
low vanadium content are most promising for gas tur- 
bines as present. More research is needed on the re- 
lation of atomization to the formation of carbon and 
ash deposits, and on the mechanism of corrosion of 
Steels by ash constituents. Report: MP-1. J.ab Or- 
der no, 8917A. File: M2-17-13P-2. Preliminary re- 
port no. MF2781, April 1950. See also Parts 1 and 
ll, PB 106659 and PB 106661. NRCC MP-1. 


PROPERTIES OF RESIDUAL PETROI EUM FUEIS. 
II: SODIUM CONTENT, by F. G. Kitson. National 
Research Council of Canada. Division of Mechanical 
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Engineering. Dec 1951. 11p graph, tables Available 
from I ibrary of Congress, Photoduplication Section, 
Washington 25, D. C. Microfilm $1.75, Photostat 
$2.50. PB 106661 
The range of sodium concentration in representa- 
tive No. 6 Canadian residual fuels was determined. 
It was found that the sodium concentration varied 
from 1.6 to 290 p.o.m. Sodium was determined color 
imetrically using zinc uranyl acetate. Vanadium, 
nickel, and iron gave no appreciable interference. A 
comparison of this method with flame photometric 
measurements is given. Simple methods of sodium 
removal were tried. The fact that the major portion 
of the sodium content can be removed by these meth- 
ods, indicates that sodium is present, mainly in the 
form of inorganic salt crystals in suspension, Lab. 
Crder: 8917A. Report: MP-8. File: M2-17-13. P-2. 
Preliminary report no. MF-2781, April 1950. For 
Parts I and II see PB 106659-PB 106660. NRCC MB8. 
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' PROVED USE IN SUBGRADES, by Lawrence A. 


Dubose. Texas. Engineering Experiment Station, 
College Station, Texas. Mar 1952. 18p photo, map, 
graphs, tables Available from Texas Engineering 
Experiment Station, College Station, Texas. 
PB 106757 

1, Road materials - Tests 2. Clay, Calcareous - 
Characteristics 3. Highways - Construction 4. TU 
EES RR 35. 

Research report no. 35. 


FINAL REPORT ON BEACH SAND STABILIZATION 
RESEARCH, by Dr. Hans F. Winterkorn. Princeton 
University. Dept. of Civil Engineering. Soil Physics 
Laboratory. Nov 1949. 563p graphs, tables Avail- 
able from Library of Congress, Photoduplication 
Section, Washington 25, D. C. Microfilm $9.00, 
Photostat $71.25. PB 106712 

1. Sands, Beach - Stabilization 2. Osmosis. 

Bureau of Yards and Docks, Dept. of the Navy. NO- 
16087. Contents: Pt. I. Statement of the problem 
and status of pertinent knowledge at the initiation of 
the research project. - Pt. II. Laboratory develop- 
ment of a method employing aniline-furfural formu- 
lations which resinify at normal temperatures, by 
E. Vernon Ballou and Hans F. Winterkorn. - Pt. III. 
Development of a field method of application and 
evaluation of field test data. - Pt. IV (a) Saline soils 
and their stabilization, by Michael Silbergh and Hans 
F. Winterkorn. - Pt. IV (b) Alakli soils and their 
stabilization, by Andrew J. Goodpaster and Hans F. 
Winterkorn. - Pt. V. Theoretical and experimental 
exploration of the practical possibilities of electro- 
osmoses and thermo-osmosis, by K.R.S. Gowda and 
Hans F. Winterkorn. 


FROST ACTION IN ROADS AND AIRFIELDS, A RE- 
VIEW OF THE LITERATURE 1765-1951, by A. W. 
Johnson. Highway Research Board. 1952. 295n 

photos, diagrs, maps, graphs, tables Available from 
Highway Research Board, 2101 Constitution Avenue, 
Washington 25, D.C. $3.00. PB 106638 


















1, Permafrost 2. Frost - Bibliography 3. Roads - 
Surface treatment - Frost damage 4. Airports - 
Pavements - Frost damage 5. Soils - Freezing ef- 
fects 6. HRB SR 1. 

Foreword by K. B. Woods, Chairman, Committee on 
Frost Heave and Frost Action in Soils. 
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AGING CHARACTERISTICS OF GEIGER TUBES, by 
S. W. Lichtman and R. W. Kreplin. U.S. Naval Re- 
search Laboratory. Mar 1952. 12p Available from 
Office of Technical Services, U. S. Dept. of Com- 
merce, Washington 25,D. C. $.50. PB 106612 
Results of a study of storage aging characteristics 
involving several hundred Geiger tubes of type BS-1 
geometry, conducted over a period of two years, indi- 
cate that progressive changes occur in the plateau 
length and in the threshold voltage with storage dura- 
tion. The change rate is related to the gas filling and 
to the conditioning treatment. A stability coefficient, 
S, is determined which identifies the useful shelf life 
of a tube in terms of the permissible change in thres- 
hold voltage. Several filling procedures are disclosed 
each capable of a maximum threshold voltage change 
of 25 volts or less over a 5-year period of storage. 
NRL. R 3948. 


FINAL AND SUMMARY REPORT ON IMPROVE- 
MENT OF ELECTROMETER ELEMENTS FOR 
METEOROI OGICAL USE TO CAMP EVANS SIGNAL- 
LABORATORY, BELMAR, NEW JERSEY. Little, 
Arthur D., Inc., Cambridge, Mass. Jul 1950. 30p 
graphs Available from Library of Congress, Photo- 
duplication Section, Washington 25, D. C. Microfilm 
$2.00, Photostat $3.75. PB 106658 
This report summarizes work done by Arthur D. 


Little, Inc. on the development of a Carbon Film Elec- 


tric Hygrometer Element for Meteorological Use. 
The approach to this problem has been largely em- 
pirical because of its complex nature and the general 
lack of knowledge of the mechanisms of performance. 
With the exception of the phenomenon herein de- 
scribed as the hump effect, the elements developed 
to date have good performance characteristics down. 
to -40°C. The time lag at -20°C. for a 90% response 
of indicated relative humidity is less than 1 minute. 
The sensitivity appears to be good and the hysteresis 


is small down to -40°C. Aging stability is good. Even 


for the best elements test data obtained between 80 
and 100% relative humidity show a pronounced hump 
effect. The peak of this hump appears between 85 and 
90% for elements composed of formula TTT-E1 and 
sprayed to a resistance of 40,000 to 50,000 ohms at 
0-10% relative humidity. Since resistance decreases 
as the humidity is increased above 85 - 90%, the ef- 
fective range is between 0 and 70 - 75% relative 
humidity. It is believed that this hump can be largely 
eliminated if reduction of sensitivity and increase in 
time lag can be accepted. Raw materials used in the 
most recent formulation are described and discussed. 
The effect of changing the composition of the spraying 
solution is described. The manufacturing and testing 
procedures, as well as some of the variables con- 
nected with these operations are described and dis- 
cussed. Contract no. W-36-039-sc-32054. Depart- 


ment of the Army Project 3-99-07-022. Signal 
Corps Project 172B. 


INVESTIGATIONS OF THE MEASUREMENT OF 
NOISE. PROGRESS REPORT NO, 22, JULY 1- 
SEPT 30, 1951, UNDER CONTRACT NOBSR 49128, 
INDEX NE-120,803 WITH THE BUREAU OF SHIPs, 
BY Conrad J. Fowler, Francis T. Nicholson, Frank 
Roberts. Pennsylvania. University. Moore School 
of Electrical Engineering, Philadelphia, Pennsylvania 
Oct 1951. 54p diagrs, graphs (part fold) tables 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D. C. Microfilm $2.75, 
Photostat ‘$7.50. PB 106603 

1. Noise - Measurement 2. Meters, Sound. 

Research Division report 52-17. For reports no, 
1-21 see PB 85974-85981, 110114-110119, 101545- 
101546, 103055-103057, 105003. 


INVESTIGATIONS OF THE MEASUREMENT OF 
NOISE. PROGRESS REPORT NO. 23, OCT 1-DEC 
31, 1951, UNDER CONTRACT NOBSR 49128, INDEX 
NE-120,803 WITH THE BUREAU OF SHIPS, by 
Francis T. Nicholson. Pennsylvania. University. 
Moore School of Electrical Engineering, Philadelphia 
Pennsylvania. Jan 1952. 10p diagr, graphs Avail- 
able from T.ibrary of Congress, Photoduplication 
Section, Washington 25, D.C. Microfilm $1.25, 
Photostat $1.25. PB 106604 

1. Noise - Measurement 2. Meters, Sound. 

Research Division report 52-24. For reports 1-22 
see PB 85974-85981, 110114-110119, 101545-101546, 
103055-103057, 105003, 106603. 


METHOD FOR THE CONTINUOUS DETERMINA- 
TION OF SOME CHLORINATED HYDROCARBONS 
IN AIR BY THE NORTHROP AUTOMATIC TITRA- 
TOR, by Leo Feinsilver and Francis P. McGrath. 
U. S. Chemical Corps. Medical Laboratories, Army 
Chemical Center, Md. Nov 1951. 19p photo, draw- 
ings Available from Library of Congress, Photo- 
duplication Section, Washington 25, D. C. Micro- 
film $1.75, Photostat $2.50. PB 106568 

1, Hydrocarbons, Chlorinated - Determination 
2. Northrop Automatic Titrator (Trade name) 3, CC 
MD RRQ1. 

Project no. 4-61-14-002. 


INIATURE ELECTRICAL PRESSURE GAGE UTI- 
LIZING A STRETCHED FLAT DIAPHRAGM, by 
John L.. Patterson. U.S. National Advisory Commit- 
tee for Aeronautics. Apr 1952. 47p photos, diagrs, 
graphs, tables Available from the National Advisory 
Committee for Aeronautics, 1724 ‘‘F’’ Street, Wash- 
ington 25, D.C. PB 106716 

A variable-air-gap, inductance-type, electrical 
pressure gage is described that is basically 7/16 
inch in diameter and 1/4 inch in thickness. The 
gage was designed to measure accurately pressures 
fluctuating at high frequencies and has proved to be 
of value as a general-purpose electrical gage for 
aeronautical work where small size and minimum 
response to acceleration forces are important fac- 
tors. Design equations and curves are presented 
which can be used to predict the deflections and fun- 
damental natural frequencies of stretched flat 
diaphragms. NACA TN 2659. 


- 210 - 











2waab fs sd 


—— TH ee re es 


ee a a ae 





a eee 

















RADIOLOGICAL CLOTHING MONITOR, by Howard 
B. Martin. U.S. Chemical Corps. Technical Com- 
mand, Army Chemical Center, Md. Nov 1950. 1lp 
drawings Available from Library of Congress, Photo- 
duplication Section, Washington 25, D. C. Microfilm 
$1.75, Photostat $2.50. PB 106593 
1, Contamination, Radioactive 2. Clothing, Radio- 
active - Detection 3. Radioactivity - Measurement 
4. CC TCR 606. 
Project 4-12-07-001. 


RECORDING ATMOSPHERIC TRANSMISSOMETER, 
by C. A. Pearson. U. S. Naval Research Laboratory. 
Mar 1952. 15p Available from Office of Technical 
Services, U. S. Dept. of Commerce, Washington 25, 
D.C. Mimeo: $.50. PB 106567 
A photoelectric telephotometer, which measures 
the illumination produced at a known distance from a 
calibrated light source, was developed to record di- 
rectly the total atmospheric transmission at night 
over a two-mile path in the visible region of the spec- 
trum. The photoelectric telephotometer is battery 
operated, and all parts are placed in one box 60 x 9x 
9 inches which can be transported and set up easily 
for field use. A Variac, an ammeter, a 1000-watt vol- 
tage regulator, and 115-volt ac power are used with a 
1000-watt projection-type lamp as the light source. 
The recording transmissiometer was calibrated (a) 
with a 2360 K standardized lamp, and (b) by compar- 
ing it with a visual telephotometer. Eleven trans- 
mission measurements from 20% to 80% total trans- 
mission over a two-mile path gave an average devia- 
tion of + 5% from a one-to-one correspondence be- 
tween the photoelectric and the visual methods. Ac- 
curate measurements outside these limits of trans- 
mission would require a shorter path for lower trans- 
mission and a lenger path for higher transmission of 
the atmosphere. NRL R 3949. 


VIRTUAL SOURCE SCANNER, by K. S. Kelleher. 
U. S. Naval Research Laboratory. Apr 1952. 24p 
photos, diagrs, graphs Available from Office of 
Technical Services, U. S. Dept. of Commerce, Wash- 
ington 25, D. C. $.75. PB 106714 
A two-dimensional method is exhibited for evaluat- 
ing the position and extent of a virtual source formed 
when a real source is placed in the vicinity of an imag- 
ing reflector. The analysis differs from the classical 
optics methods in that it avoids the use of Hamilton’s 
functions and offers simplicity in the system of co- 
ordinates employed. The theory is applied to several 
members of the family of reflectors -=sec" @/n 
in order to determine which is capable of producing 
a virtual source moving along a line from a real 
source moving on a-‘circle. The results of this theory 
were used in designing a microwave optics scanner. 
It was demonstrated that an experimental model em- 
ploying a parabola reflector, p =sec2 6/n, had good 
Scanning characteristics. This model appeared 
superior to other virtual source scanners on the 
basis of its simplicity and small ‘‘dead time’’ feature. 
NRL R 3957. 


WHIRLWIND I COMPUTER BLOCK DIAGRAMS, VOL- 
UME I, by R. R. Everett and F. E. Swain. Massachu- 
setts Institute of Technology. Servomechanisms Lab- 
oratory. Sep 1947. 54p tables Available from Lib- 
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rary of Congress, Photoduplication Section, Wash- 
ington 25, D. C. Microfilm $2.75, Photostat $7.50. 
PB 106669 

This report is a description of the Whirlwind elec- 
tronic digital computers under development at the 
Servomechanisms Laboratory of M.I.T. for the Of- 
fice of Naval Research. The arithmetic nature and 
the physical nature of the computers are covered 
briefly, and the block diagrams for the prototype 
computer WWI are discussed in some detail. Sum- 
mary report no. 2, Volume 5. Project Whirlwind 
(Device 24-X-3). Report R-127. Volume I contains 
the text and Volume 2, the drawings. Submitted to 
the Special Devices Center, Cffice of Naval Re- 
search under Contract Nori60. Project DIC 6345. 
See also Volume 2 (PB 106670). 


WHIRLWIND I COMPUTER BLOCK DIAGRAMS, VOL- 
UME I, by R. R. Everett and R. E. Swain. Massa- 
chusetts Institute of Technology. Servoméchanisms 
Laboratory. Sep 1947, 78p drawings only Available 
from Library of Congress, Photoduplication Section, 
Washington 25, D. C. Microfilm $3.50, Photostat 
$ 10.00. PB 106670 
Summary report no. 2, volume 0. Project Whirl- 
wind (Device 24-X-3). Report R-127. Volume I 
contains the text and Volume 2, the drawings. Sub- 
mitted to the Special Devices Center, Office of 
Naval Research under Contract N5ori60. Project 
DIC 6345. See also Volume 1 (PB 106669). 





HOLZSCHUTZMITTEL GEGEN PILZE UND INSEK~- 
TEN UND IHRE PRUFUNG (WOOD PRESERVATIVES 
AGAINST FUNGUS AND INSECTS AND THEIR TEST- 
ING), by Dr. Theeden. Deutscher Normenausschuss 
E. V. Fachkommission Holzschutzmittel. Nov 1945. 
33f (Text in German) Available from Library of 
Congress, Photoduplication Section, Washington 25, 
D.C. Microfilm $2.25, Enlargement Print $6.25. 
PB 106806 

1. Wood - Preservatives - Germany 2. “ood - 
Fungusproofing - Germany 3. Wood - Insect proof- 
ing - Germany 4. Micro BIOS FD 2929/48, Item 10. 
66 frames unnumbered. 

English abstract available as PB 106806s. 2p. 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D. C. Microfilm $1.25, 
Photostat $1.25. 


MARKETING SAWDUST AND CHIPPED WOCD.. 
NORTHEASTERN WOOD UTILIZATION COUNCIL, 
NEW HAVEN, CONN. Mar 1952. 25p Available 
from Northeastern Wood Utilization Council, Inc., 
P. O. Box 1577, New Haven 6, Conn. $.50. 
PB 106760 

1, Sawdust’- Marketing 2. Wood - Chips - Mar- 

keting 3. NWUC R32 


PRUFUNG VON HOLZSCHUTZMITTELN AUF BREN- 
NBARKEIT BEINFLUSSUNG DES BEHANDELTEN 
HOLZES (TESTS ON FOOD PRESERVATIVES LIKE- 
LY TO INFLUENCE THE COMBUSTIBILITY OF 





i TREATED WOODS) PRUFUNG DER PILZURIDRI- 
GEN WIRKUNG VON HOLZSCHUTZMITTELN (EX- 
| AMINATION OF ANTI-FUNGUS EFFECT OF WOCD 
tr PRESERVATIVES) by Dr. Theeden, Dr. Seekamp, 

Dr. Gasda. Deutscher Normenausschuss E. V. 
Fachkomission Holzschutzmittel. Jun 1945-Jun 1946. 
48f diagr, tables (Text in German) Available from 
Library of Congress, Photoduplication Section, Wash- 
ington 25, D. C. Microfilm $2.50, Enlargement Print 
$7.50. PB 106805 

1, Wood - Combustion - Tests - Germany 2. Wood 
- Fungusproofing - Germany 3. Wood - Preserva- 
tives - Germany 4. Micro BIOS FD 2929/48, Item 
| 10.04-10.05 frames unnumbered. 

' English abstract available as PB 106806s. 2p. 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D. C. Microfilm $1.25, 
Photostat $1.25. Reports 10.04-10.05. See PB 
106806 for 10.06. 
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CLEAN, FRESH CANE, HOW MUCH 5S IT WORTH, 
/\ by R. H. Bianchi and Arthur G. Keller. Louisiana. 
Engineering Experiment Station, Baton Rouge, La. 
1952. 41p photos, graphs, tables Available from 
Louisiana State University Engineering Experiment 
Station, Baton Rouge, La. PB 106792 
1, Sugar machinery 2. Sugar - Refining 
3. Thompston Harvester-Cleaner-Loader 4. L EES 
B 28. 
Engineering Experiment Station, Bulletin 28. Con- 
tents: Section I: Milling data. - Section II: Econo- 
mic worth of clean, fresh cane. - Appendix: Analysis. 











DEVELOPMENT OF AN IMPROVED ANTIBACK- 
DRIFT VALVE. INTERIM REPORT, by A. A. Cooke, 
M. D. Mears, R. R. McClure, Jr. U.S. Chemical 
Corps. Chemical and Radiological Laboratories. 
Army Chemical Center, Md. Feb 1952. 54p draw- 
ings (1 fold) diagrs, graphs, tables Available from 
Library of Congress, Photoduplication Section, Wash- 
ington 25, D. C. Microfilm $2.75, Photostat $7.50. 
PB 106780 
Tests were conducted to determine the forces act- 
ing on the cover of an antibackdraft valve and a de- 
sign principle was derived from the results. Several 
models of an antibackdraft valve were made and 
tested. Although the regulatory operation of all 
valves was very Satisfactory, a valve with the ap- 
proximate throat dimensions of 6 in. wide x 11 in. 
high with a vertical cover hinged at the top and with 
a Single counterweight located in the valve throat 
was selected as the most logical candidate to replace 
the present standard valve, antibackdraft, Ml. It was 
recommended that this model, designated E1R6, be 
: submitted to.the Corps of Engineers for comment and 
; concurrence prior to the conducting of final engineer- 
ing tests. Project 4-80-12-005. CC CRL IR 36. 


\/METHOD OF ANALYSIS OF THE OPERATING CHAR- 
\ ACTERISTICS OF SMALL STEAM-ELECTRIC GEN- 
ERATING STATIONS AND THEIR ENERGY COSTS, 
by David A. Fisher. Connecticut. Engineering Ex- 

periment Station, Storrs, Conn. Jan 1952. 13p 


graphs, tables Available from the University of 
Connecticut, Engineering Exveriment Station, Storrs, 


Connecticut. PB 106641 
This paper presents a method of determining and 
analyzing the operating characteristics of small 
(3,000-20,000 kw) electric generating stations using 
steam turbogenerators. The effects of operating 
variables on the unit cost of generation are pre- 
sented by means of studies of two plants. The ana- 
lysis considers a plant comprised of three steam 
generators and three identical turbogenerators, to- 
gether with their approvriate auxiliary equipment, 
but it is not limited to this number of units provided 
all units are identical. The use of steam for proc- 
ess purpose has not been considered. The method 
may be applied to initial studies of proposed elec- 
tric generating facilities where it is desired to de- 
termine and compare the characteristics of several 
possible installations. Bulletin no. 8. CEES B 8, 


PLANT LAYOUT TOOLS, PART Il. U.S. Bureau 
of Ships. Feb 1952. 9p photos Available from Cf- 
fice of Technical Services, U. S. Dept. of Com- 
merce, Washington 25,D. C. $.25. PB 106580 
1. NAVSHIPS IN 119. 
Part I is NAVSHIPS IN 118 (PB 106323). 


STUDY OF INVESTMENTS FOR PRECISION CAST- 
ING PROCESS, by William F. Davenport and Adolph 
Strott. U.S. Air Materiel Command. Engineering 
Division. Materials Laboratory, Wright-Patterson 
Air Force Base, Dayton, Ohio. Oct 1950. 12p 
photos, tables Available from Library of Congress, 
Photoduplication Section, Washington 25, D. C. 
Microfilm $1.75, Photostat $2.50, PB 106600 

An investigation was conducted to study the feasi- 
bility of using less critical materials for the invest- 
ments now used in the precision casting process. 
Foundry sands were used as the refractory, while 
phosphate salts, plaster, and alumina base cement 
were investigated as the binder materials for in- 
vestment molds. Experiments were conducted with 
bentonite and tragacanth as suspension agents. In- 
vestments were formulated from less critical ma- 
terials and evaluated by casting a heat resistant type 
alloy into molds of those compositions. Several of 
these compositions proved to be satisfactory as sub- 
stitutes for the investment now used in the precision 
casting process. AAF TR 6222. 


STUDY OF THE FOUR-BALL WEAR MACHINE, by 
W.C. Clinton. U. S. Naval Research Laboratory. 
Sep 1950. 52p photos, diages, graphs, tables Avail- 
able from Library of Congress, Photoduplication 
Section, Washington 25, D.C. Microfilm $2.75, 
Photostat $7.50. PB 103606 

1, Lubricating oils - Testing equipment 2. Lubri- 
cating oils - Evaluation 3. Ball bearings - L.ubrica- 
tion 4. Wear - Measurement 5, NRL R 3709. 


LREPANNING AND TURNING OF GUN TUBES, BY 
METALLURGICAL ADVISORY COMMITTEE ON 
GUNS. U.S. Arsenal, Watertown, Mass. Oct 1950, 
10p photos Available from Library of Congress, 
Photoduplication Section, Washington 25, D. C. 
Microfilm $1.25, Photostat $1.25. PB 106583 
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1. Lathes, Trepanning 2. Lathes, Turning 3. Gun 
barrels - Manufac: ire 4. U. S. Ordnance Dept. 
Metallurgical Advi: ory Committee on Guns 5. WATB 
G-18. 


Pee a RECAST AND ,cRAGUSEM 


ALTITUDE STRESS IN SUBJECTS WITH IMPAIRED 
CARDIORESPIRATORY FUNCTION. A: CONTROL 
STUDIES ON NORMAL SUBJECTS, by John P. 
Marbarger, Sanford A. Franzblau, Gordon F. Vawter, 
and Robert W. Keeton. U.S. Air Force. School of 
Aviation Medicine, Randolph Field, Texas. Apr 1952. 
22p graphs, tables Available from Library of Con- 
gress, Photoduplication Section, Washington 25, D.C. 
Microfilm $2.00, Photostat $3.75. PB 106798 

Circulatory dynamics were investigated on ten 
young-adult males during decompression to simulated 
altitude, with simultaneous ballistocardiographic, 
electrocardiographic, gasometric, and blood pres- 
sure measurements. It was found that ‘‘useful work 
of the left ventricle’’ is not significantly altered at 
10,000 feet but increases rapidly at 18,000 feet, while 
total effective peripheral resistance undergoes a 
marked fall. Increased stroke volume plays an in- 
creaSingly important role in augmenting cardiac out- 
put at altitude. AAF SAM Project 21-23-019, Report 
no. 1, 


COMPARATIVE INHALATION TOXICITIES OF CAR- 
BON TETRACHLORIDE, MONOCHLOROMONOBRO- 
MOMETHANE, DIFLUORODIBROMOMETHANE AND 
TRIF LUOROMONOBROMOMETHANE TO RATS AND 
MICE IN THE PRESENCE OF GASOLINE FIRES, by 
Charles C. Comstock and Fred W. Oberst. .U. S. 
Chemical Corps. Medical Laboratories, Army 
Chemical Center, Md. Mar 1952. 20p graphs, tables 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D.C. Microfilm $1.75, 
Photostat $2.50. PB 106778 

1, Carbon tetrachloride - Toxicity 2. Methane, 
Bromochloro - Toxicity 3. Methane, Bromotrifluoro 
- Toxicity 4. Methane, Dibromodifluoro - Toxicity 
5. CC MD RR 107, 

Project no, 4-61-14-002. 


CONFERENCE ON ARTIFICIAL RESPIRATION, 
HELD AT MEDICAL LABORATORIES, ARMY CHEMI- 
CAL CENTER, MD. ON 29 NOV 1951. U.S. Chemi- 
cal Corps. Medical Laboratories, Army Chemical 
Center, Md. Feb 1952. 85p photos, graphs, tables 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D. C. Microfilm $3.75, 
Photostat $11.25. PB 106594 

1, Respiration, Artificial 2. Respirators 3. CC 
MD SR9. 

Contents: Introduction, by David B. Dill. - Supine 
vs, the prone position in artificial respiration, by 
Ward S. Fowler. - Exploratory studies in artificial 
respiration, by Arthur B,. Otis. - Pressure-flow 
characteristics of portable resuscitators, by James 
L. Whittenberger and John E. Affeldt. - Experiences 
with portable respirators, by Henry L. Price. - Ex- 
periences with portable resuscitators, by David B. 
Greene. - Experiences with portable resuscitators, 
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by S. S. Wilks. - Mechanical resuscitation by means 
of an elektro-lunge, by Archer S. Gordon and Max 
S. Sadove. - Experiences with portable resuscitators, 
by James C. Elam. - Neurohemodynamics of acute 
hypertensive pulmonary edema, by Stanley J. Sarnoff. 
Importance of a negative pressure phase in mech- 
anical respirators, by James V. Maloney, Jr. - 
Simple method for the administration of mechanical 
artificial repiration, by Fred A. Hitchock. 


CONTINUOUS RECORDING OF TONIC AND ACTI- 
VITY PRESSURES IN THE GASTROINTESTINAL, 
TRACT AT VARIOUS ALTITUDES. II: EFFECTS 
OF ALTITUDE ON THE VOLUME AND COMPOSI- 
TION OF COLONIC FLATUS IN MAN, by F. R. 
Steggerda, V’. C. Clark, and I. E. Danhof. U.S. Air 
Force School of Aviation Medicine, Randolph Field, 
Texas. Mar 1952, 19p graphs, tables Available 
from Library of Congress, Photoduplication Section, 
Washington 25, D.C. Microfilm $1.75, Photostat 
$2.50. PB 106800 
By means of an open-tipped catheter tube inserted 
into the lower colon, 300 cc. of room air was inject- 
ed into the colon. Then for 45 minutes the subject 
remained at ground level or at altitude before a 10- 
minute collection period of flatus was made. The 
collected flatus was sampled and analyzed for CO9 
and Oj. The average concentrations of COg and O9 
at ground levels were 11 and 14 percent respectively. 
At 12,000 feet the COo increased to 14 percent and 
at 25,000 feet to 21 percent while the Oo decreased 
correspondingly to 12 and 10 percent. Upon the in- 
gestion of 1 pint of water or milk the CO, composi- 
tion increased to 29 and 31 percent at 25,000 feet 
while the Oo readings showed a simultaneous reduc - 
tion to 8 and 7 percent. Evidence is presented that 
the observed increases in CO, cannot be accounted 
for on the basis of diffusion from mixed venous blood 
or fermentation within the gastrointestinal tract. 
For part I see PB 106799. AAF SAM Project 21- 
23-025, Report no, 2. 


ELECTROMETRIC METHOD FOR THE DETERMI- 
NATION OF RED BLOOD CELL AND PLASMA 
CHOLINESTERASE ACTIVITY, by H. O. Michel. 
U. S. Chemical Corps. Medical Division, Army 
Chemical Center, Md. May 1949. 13p tables Avail- 
able from Library of Congress, Photoduplication 
Section, Washington 25, D. C. Microfilm $1.75, 
Photostat $2.50. PB 106777 
An electrometric method for plasma and red cell 
cholinesterase activity is presented in which the en- 
zymatic release of acetic acid from acetylcholine 
is measured in units of pH change per hour, in a 
solution of standard buffer capacity. The materials, 
equipment and procedure are described, and com- 
parison is made of the results obtained by the elec- 
trometric method and by the manometric method. 
The standard deviation of the differences between 
the methods was 5.49% for plasma cholinesterase 
activity of neutral salts, acetylcholine concentration, 
and choline are discussed. Project no. A 10.2-2 
CC MD R 183. 


PROTECTION OF MICE AGAINST X-IRRADIATION 


BY SPLEEN HOMOGENATES ADMINISTERED AFTER 


EXPOSURE, by L. J. Cole, M. C. Fishler, M. E. 
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Ellis and V. P. Bond. U.S. Naval Radiological De- 
fense Laboratory, San Francisco, California. Feb 


1952. 18p graphs, tables Available from Library of 
Congress, Photoduplication Section, Washington 25, 
D.C. Microfilm $1.75, Photostat $2.50. PB 106731 

Phosphate buffer (pH 7.2) homogenates of spleens 
from non-irradiated mice contain a factor which, 
when injected intraperitoneally into X-irradiated 
mice after irradiation, either prevents or markedly 
reduces mortality. The factor appears to be effective 
when administered either one hour or as long as 45 
hours after radiation exposure. It is present in 
spleens of young mice (1 to 3 weeks old), and to a 
lesser extent in spleens of adult mice. Of 15 mice 
exposed to 700 r, each of which received the equiva- 
lent of 1.3 spleens, 14 (93 percent) were alive at 30 
days, whereas only 1 out of 10 (10 percent) of the 
control group receiving phosphate buffer survived. 
Similarly, of 14 mice exposed to 800 r, and injected 
with the equivalent of 1.8 spleens, 11 (79 percent) 
survived, whereas none of 11 control animals sur-. 
vived. The differential in post-irradiation body 
weight losses between the spleen-homogenate-treated 
mice and the control groups also reflects the protec- 
tive effect afforded by spleen homogenate injection. 
The data suggest a possible quantitative relationship 
between the amount of spleen substance injécted and 
the degree of protection obtained. NRDL 339. 


STUDIES IN RESPIRATORY PHYSIOLOGY: CHEM- 
ISTRY AND MECHANICS OF PULMONARY VENTI- 
LATION, by W. O. Fenn, A. B. Otis, H. Rahn. Roch- 
ester. University. Dept. of Physiology. Aug 1951. 
559p photos, diagrs, graphs, tables Available from 
Library of Congress, Photoduplication Section, Wash- 
ington 25, D. C. Microfilm $9.00, Photostat $70.00. 
PB 106704 
Inasmuch as this technical report is the compilation 
of scientific papers treating a diversity of specialized 
aspects of the physiology of external respiration and, 


therefore, does not lend itself to simple, concise sum- 


marization, the contained papers have been divided 
into seven natural groups and a summary of each di- 
vision made. These summaries are contained under 


the section entitled A Brief Summary of pass. 
on pages ‘ix through xiv. AF contract W-33-038- 


ac-14716. AAF TR 6528. 
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ABNORMAL GRAIN GROWTH IN S-816 ALLOY, by 
A. I. Rush, J. W. Freeman and A. E. White. U.S. 
National Advisory Committee for Aeronautics. Apr 


1952. 30p photos, diagrs, table, graph Available from 


the National Advisory Committee for Aeronautics, 
1724 ‘‘F’’ Street, Washington 25, D. C. PB 106786 
Preliminary results are presented from an investi- 
gation to establish the fundamental causes of abnor- 
mal grain growth in S-816 alloy under conditions en- 
countered during forging of blades for aircraft gas 
turbines. The data are confined to experiments to 
produce abnormally large grains in bar stock under 
controlled conditions. It was found that critical de- 
formation for grain growth is apparently independent 
of témperature of deformation; repeated critical de- 
formations between reheats to 2150° F produce much 





larger grains than a Single critical deformation; 
grain growth characteristics are sensitive to prior 
history; and abnormal grain growth can be induced 
by temperature cycling alone to temperatures of 
2150° F with certain prior histories. NACA TN 
2678. 


ALUMINIUM AND ALUMINIUM ALLOYS IN BUILD- 
ING, PART II. Gt. Brit. Dept. of Scientific and In- 
dustrial Research. Building Research Station, Wat- 
ford, England. Mar 1952. 6p tables Available from 
British Information Services, 30 Rockefeller Plaza, 
New York 20, N. Y. $.10. PB 106735 

1, Aluminum - Use in building - Gt. Brit. 2. Alu- 
minum alloys - Specifications - Gt. Brit. 3. DSIR 
BRD no. 40. 

S. O. code no, 72-22-040. Pt. I is PB 106521. 


CORROSION OF STEEL IN STEEL HOUSES, AN EX- 
AMINATION OF THE CORROSION OF STEELWORK 
IN STEEI -CLAD AND STEEL-FRAMED HOUSES, 
by F. E. Jones. Gt. Brit. Dept. of Scientific and In- 
dustrial Research. Building Research Station, Wat- 
ford, England. 1951. 44p drawings, diagrs, tables 
(1 fold) Available from British Information Ser- 
vices, 30 Rockefeller Plaza, New York 20, N. Y. 
$.45. PB 106739 

1, Steel - Corrosion - Gt. Brit. 2. Steel, Structu- 
ral - Corrosion - Gt. Brit. 3. Houses, Steel - Cor- 
rosion - Gt. Brit. 4. Corrosion - Prevention - Gt. 
Brit. 5. DSIR NB SR 16. 

The survey is the result of a co-operative effort 
under W.R.M. Pippard, F. E. Jones, R. St. J. 
Preston, P. J. Gay, E. I. Brimlow, N.E.J. Cristo- 
doulo. The report was prepared by Dr. F. E. Jones, 
S. O. Code no. 47-550-16, 


CURRENT STATUS OF THE SHELI-MOID OR “‘C”’ 
PROCESS OF PRECISION CASTING METALS, by 
Roy W. Tindula. U.S. Office of Technical Services. 
Apr 1952. 17p Available from Office of Technical 
Services, U. S. Dept. of Commerce, Washington 25, 
D.C. Mimeo: $.25.° PB 106640 

1, Metals - Casting 2. Molds, Casting 3. OTS IR 
7734, 


DEVELOPMENT OF PROTECTIVE COATINGS FOR 
THE Al.UMINUM COMBAT CANISTER M11, by 
Albert G. Goldberg. U.S. Chemical Corps. Chemi- 
cal and Radiological Laboratories, Army Chemical 
Center, Md. Mar 1952. 30p photos, tables Avail- 
able from I ibrary of Congress, Photoduplication 
Section, Washington 25, D. C. Microfilm $2.00, 
Photostat $3.75. PB 106607 

Report describes representative types of organic 
coatings used for the protection of metals against the 
corrosive action of chemical agents, and to obtain 
several suitable organic coatings for the prevention 
of internal corrosion of the aluminium combat canis- 
ter M11 by phosgene gas and/or its hydrolysis pro- 
ducts. Project 4-91-06-001, ll 91-01-001. CC CRL 
R25. 


EFFECT OF HIGH TEMPERATURE STEAM ON A 
NICKEL-CHROMIUM-IRON ALLOY, by Paul Ogden 
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and Ralph Scorah. Missouri. Engineering Experi- 
ment Station, Columbia, Mo. Jun 1952. 50p photos, 
diagrs, graphs, tables Available from Engineering 
Experiment Station, University of Missouri, Colum- 
bia, Mo. PB 106759 

This paper describes the effect of high tempera- 
ture steam attack (2200°F) on a nickel-chromium- 
iron alloy known as chromel-C. At the surface, high 
temperature steam attack results in the formation of 
a thin, hard film of chromium oxide which has special 
properties in the field of steam generation. Within 
the interior, high temperature steam attack leads to 
chemical reactions with metallic oxides, carbides, 
etc.. These reactions can weaken and open grain 
boundaries, cause local melting and recrystallization, 
induce high thermal stress, generate gas at high pres- 
sure, and even extrude plastic interior metal through 
the surface crust. These phenomena become more 
and more critical as the operating temperature ap- 
proaches the melting point. University of Missouri 
bulletin v. 53, no. 16. M EES B38, 


EFFECT OF OXYGEN CUTTING ON WELDABILITY 
OF ARMOR PLATE (OD-136) by F. C. Saacke, C. J. 
Sullivan, and J. J. Crowe. Air Reduction Co., Inc. 
Jan 1946. 93p photos, diagrs, graphs, tables Avail- 
able from Library of Congress, Photoduplication Sec - 
tion, Washington 25, D. C. Microfilm $4.25, Photo- 
stat $12.50. PB 106696 
Part I, Rolled Armor. Using appropriate cutting 
procedure, homogeneous rolled tank armor made in 
plate thicknesses up to 3’’ can be oxygen cut free 
from cracks. Large inclusions, shrinkage stresses 
in internal corners of small radii (less than 1/2 inch) 
and residual stresses from rolling or straightening 
operations at sub-normal and normal plate tempera- 
tures are the causes of cracks in oxygen cut plate. 
Lack of ductility in unheat treated oxygen cut edges 
can also cause cracks when excessively strained by 
subsequent forming or welding operations. Part II, 
Cast Armor. Using appropriate procedure, cast: 
tank armor of 4°‘ thickness can be oxygen cut, groov- 
ed, and-gouged free from cracks. Inclusions, shrink- 
age stresses in internal corners of small radii (less 
than 1 inch) and low ductility are the causes of cracks 
in cutting or scarfing cast armor. NDRC research 
project NRC-71, OEMsr-1187. WMC M-633. OSRD 
6570. : 


GLANZZINKUBERZUGE (BRIGHT ZINC COATINGS), 
by Dr. Schall. British Intelligence Objectives Sub- 
Committee. Feb 1940. 5p Available from Library 
of Congress, Photoduplication Section, Washington 25, 
D.C. Microfilm $1.25, Photostat $1.25. PB 106767 
1. Coatings, Zinc - Germany 2. Metallgesellschaft 

A. G., Frankfurt, Ger. 3. Micro BIOS FD 5030/47, 
Frame 365-369 4. Micro BIOS HEC 12170. 


GREY IRONFOUNDING. REPORT OF A VISIT TO 
THE U.S.A. IN 1950 OF A PRODUCTIVITY TEAM 
REPRESENTING THE GREY IRONFOUNDING INDUS- 
TRY. Anglo-American Council on Productivity. Sep 
1950. 162p photos, maps, drawings, tables Available 
from Office of Technical Services, U. S. Dept. of 
Commerce, Washington 25, D.C. $.90. PB 106412 
1, Foundry practice 2. Iron foundries. 





IMPROVEMENT OF LOW ALLOY ARMOR STEELS. 
FINAL REPORT, PART I: HOMOGENIZING TREAT- 
MENT FOR CAST ARMOR (OD-87), by C. H. Lorig, 
A. R. Elsea, J. G. Kura, and P. C. Rosenthal. 
Battelle Memorial Institute, Columbus, Ohio. May 
1943, 115p fold photos, diagrs, graphs, tables 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D. C. Microfilm $4.75, 
Photostat $15.00. PB 106700 
The effects of homogenizing heat treatments of 2,6, 
or 12 hours at 1650, 1750, 1850, 1950, or 2050°F. on 
the hardenability and mechanical properties of five 
hardened and tempered commercial 2-inch cast ar- 
mor plates from five different producer were de- 
termined. The plates varied in hardenability from 
one air hardening type to two plates which did not 
harden fully through the 2-inch section. No signifi- 
cant effects or trends from the homogenizing treat- 
ments were observed on the austenitic (fracture) 
grain size, hardenability, notch bar toughness on V- 
notch Charpy specimens at room and sub-atmo- 
spheric temperatures, temper brittleness suscep- 
tibility, or tensile properties. The properties of un- 
homogenized specimens were generally equivalent 
to those from homogenized material. Any deviations 
that arose could be more closely connected to the 
position of the test pieces in the original plate than 
with any influence of the homogenizing heat treat- 
ment. The position of the test pieces in the original 
plate was important because variations in soundness 
of the castings from one part to another were re- 
flected in the mechanical properties. Successive in- 
creases in temperature or holding time brought 
about a gradual diffusion of the dendritic pattern on 
etched macro specimens, however, even the most 
drastic heat treatment did not obliterate the struc- 
ture. Segregated areas in the microstructure, rep- 
resented by nonuniform etching rates and nonuni- 
form distribution of the microconstituents, were also 
broken up by the more drastic heat treatments in 
three of the steels. The effect was noticeable to a 
lesser degree in the fourth steel and completely ab- 
sent in the fifth. Despite these changes in the ap- 
pearance of the homogenized structure, after quench- 
ing and tempering no difference.could be observed 
in the microstructure in even the extreme conditions 
of no homogenization whatsoever and a treatment of 
12 hours at 2050°F. It was generally concluded that 
in the case of the five low alloy steels used in the in- 
vestigation, the various homogenizing treatments 
produced no appreciable change in the characteris- 
tics of the hardened and tempered specimens. There 
is some evidence from work reported in the litera- 
ture that true homogenization can only be effected 
by holding the steels at temperatures in excess of 
2200°F. NDRC research project NRC-14, OEMsr- 
450. WMC M-78. OSRD 1419. 


IMPROVEMENT OF LOW ALLOY ARMOR STEELS 
(OD-87) FINAL REPORT, PART I: HOMOGENIZING 
TREATMENT FOR CAST ARMOR, SUPPLEMENT 
TO FINAL REPORT SERIAL NO. M-78, by C. H. 
Torig, A. R. Elsea, J. G. Kura, P. C. Rosenthal, and 
G. K. Manning. Battelle Memorial Institute, Colum- 
bus, Ohio. Eeb 1944. 23p photos, diagrs, graphs 
(part fold) tables Available from Library of Con- 
gress, Photoduplication Section, Washington 25, D.C. 
Microfilm $2.00, Photostat $3.75. PB 106682 
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A 12-hour homogenization heat treatment at 2250°F. 
was carried out on five cast armor plates received 
from five producers. The heat treating and testing 
procedures used were similar to those employed on 
the same steels in an earlier investigation of the 
Same type but restricted to a maximum homogeniza- 
tion temperature of 2050°F. It was found that harden- 
ability, notched bar toughness, temper brittleness 
susceptibility, and tensile properties were not notice- 
ably improved by even the 2250°F. treatment. Steel 
quality, as reflected by the soundness of the castings 
and the character of the nonmetallic inclusions, had 
a greater effect on these properties than the homoge- 
nization. The cast dendritic structure revealed by 
etching macrospecimens was practically all remov- 
ed by the 2250°F. treatment and areas of alloy segre- 
gation in the higher alloy steels were effectively eli- 
minated, but no apparent change occurred in the 
microstructure of quenched and tempered specimens. 
The high temperature treatment, therefore, offered 
little advantage over similar treatments at lower tem- 
peratures. NDRC research project NRC-14. OEMsr- 
450. WMC M-223. OSRD 3299. 


IMPROVEMENT OF I OW. ALI OY ARMOR STEELS. 
FINAL REPORT, PART II: BORON IN STEEL OF 
ARMOR COMPOSITION (OD-87), by C. H. Lorig, 
P. C. Rosenthal, and M. C. Udy. Battelle Memorial 
Institute, Columbus, Chio. Sep 1943. 58p photos, 
graphs, tables Available from Library of Congress, 
Photoduplication Section, Washington 25, D. C. 
Microfilm $2.75, Photostat $7.50. PB 106697 
Boron additions of 0.0015, 0.003, and 0.006 per cent 
as ferroboron were made to cast and wrought, alumi- 
num -deoxidized, induction furnace steels having 
average base analyses of (1) 0.30% C, 0.80% Mn, 
0.50% Ni, 0.50% Cr, and (2) 0.30% C and 1.60% Mn. 
Each boron addition was made to steels of 0, 0.10, 
0.20, 0.30, and 0.40 per cent molybdenum content. 
Boron, was also added in the form of two intensifier 
alloys to steels of the same molybdenum contents. 
The entire series, comprising 120 heats, was tested 
for end-quench hardenability, notch toughness at 
room and subatmospheric temperatures, temper 
brittleness susceptibility, and for sawing and drilling 
properties. A boron addition of 0.003 per cent or less 
was found to compensate for at least 0.20 per cent 
molybdenum in the case of cast steels and for 0.40 
per cent molybdenum in the case of wrought steels 
so far as hardenability was concerned. Boron addi- 
tions of 0.003 and 0.006 per cent in the cast steels re- 
sulted in lower hardenability than was obtained with 
an addition of 0.0015 per cent. Notch toughness was 
not influenced by either a change in boron or molyb- 
denum content at test temperatures as low as -80°F. 
The manganese-molybdenum type steels did not stand 
up ‘as well in this test as the nickel-chromium-molyb- 
denum type. Temper brittleness was not accentuated 
or reduced by boron; however a molybdenum content 
of 0.20 per cent or more did remove indications of 
this form of embrittlement. Sawing and drilling rates 
of quenched and tempered steels were only slightly 


lowered by an increase in either boron or molybdenum. 


If steels of 0.20 per cent molybdenum treated with 
0.003 or less per cent boron were considered, mach- 
inability was not appreciably different from that of 

the base steels containing 0.40 per cent molybdenum 
and no boron. No machinability tests were made on 
normalized or annealed steels. Denxidation with alum- 


minum was necessary to avoid irregular hardenabi- 
lity effects from the boron addition. This was found 
to be just as necessary when boron was added as a 
complex alloy as when it was added as ferroboron, 
NDRC research project NRC-14, OEMsr-450, Photos 
will not reproduce well. WMC M-140. OSRD 1834, 


IMPROVEMENT OF LOW ALLOY ARMOR STEELS, 
FINAL REPORT, PART III: CONTROL OF CARBON 
IN THE CARBURIZED ZONE OF FACE HARDENED 
ARMOR (OD-87), by C. H. Lorig, G. P. Krumlauf, 
P. C. Rosenthal, and G. K. Manning. Battelle Memo- 
rial Institute, Columbus, Ohio. Sep 1943. 24p graphs, 
fold table Available from Library of Congress, 
Photoduplication Section, Washington 25, D. C. Micro- 
film $2.00, Photostat $3.75. PB 106679 
Lower carbon concentration in the carburized zone 
of face hardened armor plate would be expected to re- 
sult in greater ductility and a consequent reduction in 
breakage during streightening operations after heat 
treatment. No easy means of controlling the maxi- 
mum carbon content obtained in pack carburizing is 
known commercially, but it has been noted by certain 
investigators that the additions of silicon-bearing com- 
pounds to the carburizing mixtures would restrict the 
maximum carbon in a carburized case. Because of 
the importance of this problem to producers of face 
hardened armor, this means of accomplishing carbon 
control was examined. After a number of preliminary 
trials, it was found that if both a chlo .de and a sili- 
con-bearing material were added to the carburizing 
compound, the maximum carbon content of the case 
could be reduced to any desired percentage of carbon 
within the range of 0.45 to 0.90 per cent. Silicon- 
bearing materials investigated include ferrosilicon, 
silicon carbide, calcium silicide and silica, while the 
chlorides tested were those of nickel, chromium, cop- 
per, calcium, and sodium. Various combinations and 
amounts of these constituents were investigated, and 
the effect of reuse, carburizing time, moisture con- 
tent, and mesh size was also considered. The de- 
crease in maximum carbon content obtained by use of 
mixtures of a chloride and a silicon-bearing material 
was much greater than can be attributed to simple di- 
lution of the carburizing compound. Silicon-bearing 
materials alone were found to act as simple dilutants, 
and chlorides alone were found to act as energizers. 
On the basis of weight per cent, ferrosilicon plus 
either nickel or chromium chloride was found to be 
the most effective combination that may be found to be 
the most effective combination that may be added to a 
carburizing compound to result in a given decrease in 
carbon concentration. However, mixtures of silica 
flour and sodium chloride were also effective. Sodium 
chloride caused pits to-form on the steel surface if 
present in quantities above 4 per cent. Time at car- 
burizing temperature did not affect the maximum car- 
bon concentration though it did, of course, affect.the 
case depth. A reduction in mesh size of the silicon- 
bearing materials increased their efficacy. NDRC 
research project NRC 14, OEMsr-450. WMC M-145. 
OSRD 1842. 


IMPROVEMENT OF LOW ALLOY ARMOR STEELS 
(OD-87) FINAL REPORT, PART IV: EFFECT OF 
NICKEL ON THE LOW TEMPERATURE NOTCHED 
BAR TOUGHNESS OF LOW AI.LOY ARMOR STEEIS, 
by C. H. Lorig, J. G. Kura, P. C. Rosenthal, and 
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G. K. Manning. Battelle Memorial Institute, Colum- 
pus, Ohio. Feb 1944. 17p graphs, tables Available 
from Library of Congress, Photoduplication Section, 
Washington 25, D. C. Microfilm $1.75, Photostat 
$2.50. PB 106685 

The addition of nickel in amounts up to 1 per cent 
to three low alloy armor steels was made to deter- 
mine the effect of nickel in these amounts on low 
temperature notched bar toughness. Charpy V-notch 
specimens from both wrought and cast stock were 
tested over a series of temperatures down to -80°F, 
No significant increase in toughness could be found; 
a small apparent improvement from nickel in the 
cast steels was offset by a small apparent loss of 
toughness from nickel in the wrought steels. Either 
effect was small enough to be attributable to scatter 
in test results or some other minor distinction not 
connected with the nickel content. NDRC research 
project NRC-14, OEMsr-450. WMC M-222. OSRD 
3298. 


IMPROVEMENT OF LOW ALLOY ARMOR STEELS 
(OD-87) FINAL REPORT, PART VI: EFFECT OF 
MELTING PRACTICE ON THE PROPERTIES OF AR- 
MOR STEEL, by C. H. Lorig, P. C. Rosenthal, John 
G. Kura, Arthur R. Elsea, Naaman Keyser, and 
G. K. Manning. Battelle Memorial Institute, Colum- 
bus, Ohio. Apr 1944. 45p graphs, tables (1 fold) 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D. C. Microfilm $2.50, 
Photostat $6.25. PB 106686 
The aim of this survey was to compare the proper- 
ties of steels produced by several types of melting 
practices and to investigate those conditions attend- 
ing the development of properties not entirely ex- 
plained by chemical composition. After making four 
acid and four basic heats according to a variety of 
procedures to cover as broad a field as possible, the 
study was narrowed down to the following three types 
of melting practices: (1) basic, fully oxidized and 
blocked; (2) basic, fully oxidized, blocked, and slag 
reduced; and (3) acid, fully oxidized and blocked. 
Notched-bar toughness down to -60°F. and harden- 
ability were the properties of principal concern. 
Hardenability was found to vary over a greater 
range than could be accounted for by the chemistry 
of the steels. It did not seem that this variation re- 
Sulted from the melting practice used; however, the 
evidence on this score was too incomplete for a de- 
finite conclusion. Cast steels were on the average 
lower in hardenability than the wrought steels of the 
Same analysis. The sulphur content itself or the sul- 
phide distribution appeared to be the principal vari- 
ables controlled by the melting operation which af- 
fected notched-bar properties. In general, if sulphur 
contents went up or the sulphide was distributed a- 
long grain boundaries (in cast steels), the toughness 
went down, Oxide inclusions and aluminum nitride 
precipitation were also noticed as variables affect- 
ing toughness. Not all differences in notched-bar 
vroperties could be explained by these variables, 
however. The wrought acid, fully oxidized, and 
blocked steels showed very little increase in tough- 
ness after rolling as compared to their companion 
cast steels, and it is probably in this characteristic 
that the effect of the melting practice showed up to 
the greatest degree, although it could not be ascer- 
tained what factors were causing this condition. The 
acid cast steels were inferior to those produced by 
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the other procedures, but it is believed that much of 


this difference lies in the higher sulphur contents in 
the acid steels. While no deteriorating effect result- 
ed from the omission of a vigorous boil in two of the 
preliminary heats, the nitrogen contents of the steels 
made by this method were high, and it can be as- 
sumed that this is a sign that hydrogen also can be- 
come excessive in steels made under the same con- 
ditions, NDRC research project NRC-14, OEMsr- 
450. WMC M-263. OSRD 3535. 


IMPROVEMENT OF LOW ALLOY ARMOR STEELS 
(OD-87) FINAL REPORT, PART VII: CAUSES OF 
INTERGRANULAR FRACTURE IN CAST ARMOR 
PLATE, by C. H. Lorig, G. K. Manning, A. R. Elsea, 
and P. C. Rosenthal. Battelle Memorial Institute, 
Columbus, Ohio. May 1944. 31p photos, drawing, 
graphs, tables Available from Library of Congress, 
Photoduplication Section, Washington 25, D. C. 
Microfilm $2.25, Photostat $5.00. PB 106689 

The causes which produced a peculiar smooth un- 
dulating fracture in test bars of some armor plate 
specimens were investigated. These smooth undulat- 
ing surfaces observed on the fracture surface were 
found to be the primary austenite grain boundaries 
established at the time of casting. The following 
causes of this peculiar intergranular fracture are 
recognized at present: 1. Aluminum nitride preci- 
pitation at the primary grain boundaries. 2. Ferrite 
precipitation as a network at the primary grain 
boundaries. 3. Massive carbides in the primary 
grain boundaries. 4. Extreme case of Type II sul- 
phide inclusions. 5. Internal hot tears. NDRC re- 
search project NRC-14, OEMsr-450. WMC M-286. 
OSRD 3688. 


IMPROVEMENT OF LOW ALLOY ARMOR STEELS 
(OD-87) FINAL REPORT, PART VIII: EFFECT OF 
HEAT TREATING VARIABLES ON THE MICRO- 
STRUCTURE AND MECHANICAL PROPERTIES OF 
LOW ALLOY ARMOR STEEL, by C. H. Lorig, A. R. 
Elsea, G. K. Manning, and P. C. Rosenthal. Battelle 
Memorial Institute, Columbus, Ohio. May 1944. 52p 
photos, graphs, tables Available from Library of 
Congress, Photoduplication Section, Washington 25, 
D.C. Microfilm $2.75, Photostat $7.50. PB 106687 
The importance of heating rate, soaking tempera- 
ture, and soaking time, prior to the quench, on the 
microstructure and properties of 2-inch cast armor 
was investigated by studying the effect of these vari- 
ables on end-quench specimens from two cast steel, 
2-inch ballistic test plates. Plate No. 1 was a man- 
ganese-chromium-molybdenum steel, and Plate No. 
2 was a chromium-nickel-molybdenum steel. The 
tests were carried out on the standard end-quench 
bars cut from the cast plates in such a way that the 
hardenability of the material at the surface, midwall, 
and core of the original plate could be determined 
from one bar. After hardenability determinations 
were made, the bars were sectioned longitudinally 
for microscopical examination. Correlative data on 
the comparative heating rates of 6 x 6 x 2-inch plate 
sections and the end-quench bars were also obtained. 
Variations in heating rate, holding time, and holding 
temperature were found to be of little consequence 
in regard to austenitizing the steel and getting uni- 
formity of temperature through the cross section, 
provided the holding temperature was above Ac3 and 
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the plate actually reached that temperature before 
the quench. Structures containing other constituents 
besides martensite seem most likely to occur as the 
result of improper handling in the quench (assuming 
adequate hardenability for the section involved). The 
end-quench hardenability curves and microstructure 
of Steel No. 1 were not affected by variations in 
soaking temperature and soaking time over twenty 
minutes, when the temperature was above Ac3. These 
variations in heat treatment had no visible effect on 
the microstructure of Steel No. 2, but the end-quench 
curves showed successively higher hardenabilities 
with increases in soaking temperature and with in- 
creases in time up to a certain points. Examination 
of the microstructure of the bars from Plate No. 1 
showed the existence of a high degree of segregation 
in the core of the plate. This segregation was re- 
flected in the end-quench hardenability which was 

the lowest at the core and highest at the surface. 
Plate No. 2, on the other hand, showed practically no 
greater segregation at the core than at the surface. 
Bars of two wrought steels that had hardenabilities 
comparable with those of the two cast steels were 
heat treated to produce 100 per cent tempered mar- 
tensite. Other bars of the same steels were heat 
treated to produce undesirable structures by either 
holding at too low a temperature or holding for too 
short a time prior to the quench or by poor quenching. 
After the quenching operation, the bars were all tem- 
pered to approximately the same hardness. Tensile 
tests of these bars indicated that the best combina- 
tion of strength and ductility was obtained in the bars 
consisting of 100 per cent tempered martensite. Any 
variation from this structure resulted in lowered 
ductility with the decrease in ductility being propor- 
tional to the amount of ferrite present in the micro- 
structure. NDRC research project NRC-14, OEMsr- 
450. WMC M-287. OSRD 3674. 


IMPROVEMENT OF LOW ALLOY ARMOR STEELS 


(OD-87) FINAL REPORT, PART IX: HEATING AND 


COOLING RATES OF HEAVY ARMOR PLATE AND 
CALIBRATION OF AN AIR-COOLED HARDENABI- 
LITY SPECIMEN, by C. H. Lorig, J. G. Kura, P. C. 
Rosenthal, and G. K. Manning. Battelle Memorial 
Institute, Calmambus, Ohio. Jun 1944. 16p drawings, 
graphs Available from Library of Congress, Photo- 
duplicaticn Section, Washington 25, D.C. Micro- 
film $1.75, Photostat $2.50. PB 106698 

The cooling rates at the center and midwall of 3,4, 
5, and 6-inch plates were determined for still water, 
mild agitation in water, a submerged water spray, 
and air. These rates were found to agree within the 
limits of practical significance with the cooling rates 
that may be calculated from published data. A speci- 
al air-cooled ardenability specimen was also de- 
veloped and calibrated which gives a range of cooling 
rates somewhat lower than those obtained at the slow- 
cooled end of a standard end-quench bar. NDRC re- 
search project NRC-14, OEMsr-450. WMC M-311. 
OSRD 3840. 


IMPROVEMENT OF LOW ALLOY ARMOR STEELS 
(OD-87) FINAL REPORT, PART X: HARDENABI- 
LITY AND ISOTHERMAL TRANSFORMATION CUR- 
VES OF SEVERAL PROPOSED HEAVY ARMOR 
PLATE ANALYSES, by C. H. Lorig, K. Grube, J. G. 
Kura, P. C. Rosenthal and G. K. Manning. Battelle 


Memorial Institute, Columbus, Chio. Jun 1944. 45p 
graphs, tables Available from Library of Congress, 
Photoduplication Section, Washington 25, D.C. 
Microfilm $2.50, Photostat $6.25. PB 106719 

Twenty proposed heavy armor analyses were test- 
ed for hardenability, and the isothermal transforma- 
tion curves for fourteen of these twenty steels were 
determined. All but one of the twenty steels were 
found to have sufficient hardenability to insure free- 
dom from pearlite and from propearlite ferrite when 
still-water quenched in 10-inch thick plates, but none 
of the steels had sufficient hardenability to que ich 
free from bainite in heavy plate thicknesses. V- 
notch Charpy specimens containing tempered bainite 
(the bainite being formed isothermally at 700°F.) had 
inferior subzero notched bar strength compared with 
specimens that were fully quenched and tempered to 
the same hardness. Both tensile and V-notch Charpy 
specimens containing pearlite formed isothermally 
at 1200°F, had lower properties after tempering than 
did comparative fully quenched and drawn specimens, 
The lower limit of the martensitic transformation 
range was determined for each steel and,in every 
case, found to be well above room temperature, in- 
dicating that retained austenite is not likely to become 
a problem in the treatment of such rather high alloy 
steels. NDRC research project NRC-14, OEMsr- 
450. WMC M-312. OSRD 3848. 


IMPROVEMENT OF LOW ALLOY ARMOR STEELS 
(OD-87) FINAL REPORT, PART XI: CAUSES OF 
QUENCH CRACKING IN CAST ARMOR STEEL, by 
M. C. Udy, M. K. Barnett, G. K. Manning, R. C. 
Rosenthal, and C. H. Lorig. Battelle Memorial In- 
stitute, Columbus, Ohio. Feb 1945. 70p tables 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D. C. Microfilm $3.00, 
Photostat $8.75. PB 106691 
A test has been developed for the measurement of 
the quench crack susceptibility of fully hardened cast 
armor steels. The test piece is a cylinder, 2 inches 
long and 1 inch in diameter, symmetrically notched 
in both ends along its axis. Notch depths vary in in- 
crements of 1/8 inch, from 1/4 inch to 7/2 inch. 
Specimens are quenched by means of a special jig 
which maintains them in a vertical position while they 
fall into an upward stream of water. After quenching 
Specimens are etched and'split open by forcing a 
wedge into the notch last to enter the quenchant. The 
test determines the causes of quench cracking with 
considerable precision provided a properly designed 
experiment be employed. However, the range of 
sensitivity of the test is definitely limited. The test 
has been employed to determine the influence of 
variations in chemical composition and heat treat- 
ment on quench cracking. The range of base compo- 
sitions included in the study cover the range of com- 
mercial analyses to, recommended, or consideres by 
various producers. Quench cracking susceptibility 
increased as the carbon content varied from 0.25 to 
0.35 per cent. Among the steels containing varying 
amounts of the ordinary alloying or hardening agents, 
boron excepted, the quench cracking susceptibility ex- 
hibited a tendency to increase as the maximum hard- 
ness and hardenability (obtained from the end quench 
curve) increased. Reference to calculated Ms points, 
(temperature at which martensite begins to form on 
cooling) suggests that the observed relation of quench 
cracking tendency to hardenability is an accidental 
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result of the circumstance that increases in hardenabi- 
lity are often associated with decrease inthe tempera- 
ture of the Ms point. Increasing the austenitizing time 
from 1 hour at 1675°F. to4 hours at this temperature 
decreased the cracking tendency. A homogenizing 
pretreatment (8 hours at 2300°F. ) produced less crack- 
ing than a normalizing pretreatment (2 hours at 1700°F.). 
The response of quench cracking susceptibility to 
quenching temperature variations was independent of 
the pretreatment employed. The decrease in quench 
cracking susceptibility attending the increase in aus- 
tenitizing time at 1675°F., was more pronounced 
when quenching was preceded by normalizing than 
when it was preceded by homogenizing. NDRC re- 
search project NRC-14, OEMsr-450. WMC M-465. 
OSRD 4667. 


IMPROVEMENT OF LOW ALLOY ARMOR STEELS 
(OD-87) FINAL REPORT, PART XII: MECHANICAL 
PROPERTIES OF VARIOUS SOTHERMALLY DE- 
VELOPED STRUCTURES COMPARED WITH THOSE 
OF MARTENSITE TEMPERED TO THE SAME 
HARDNESS, by J. G. Kura, G. K. Manning, P. C. 
Rosenthal, and C. H. Lorig. Battelle Memorial In- 
stitute, Columbus, Ohio. Oct 1944. 29p tables 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D. C. Microfilm $2,00, 
Photostat $3.75, PB 106720 
Steels having compositions intended for use in heavy 
section armor plate have mostly bainite in the quench 
structure when cooled at a rate equivalent to that in 
a 3-inch water-quenched plate, but the notched-bar 
toughness of the tempered products remains high even 
when the cooling rates approach those of a water- 
quenched 9-inch plate. A small percentage of pear- 
lite in the microstructure is highly detrimental. The 
presence of ferrite in small percentages does not ap- 
pear to be too objectionable, provided the balance of 
the structure does not contain pearlite. Because of 
the sluggishness of the transformations, it is doubt- 
ful whether either ferrite or pearlite would be found 
in commercially produced heavy plates when using 
steels having hardenabilities equivalent to those of 
the steels used in this investigation. NDRC research 
project NRC-14, OEMsr-450. WMC M-402. OSRD 
4289, 


IMPROVEMENT OF LOW AIL.LOY ARMOR STEELS 
(OD-87) FINAL REPORT, PART XIII: EVAI.UATION 


OF CONSTANT TEMPERATURE TRANSFORMATION, 


by A. R. Elsea, P. C. Rosenthal, G. K. Manning, and 
C. H. Lorig. Battelle Memorial Institute, Columbus, 
Ohio. Dec 1944, 45p photos, diagrs, graphs, tables 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D. C. Microfilm $2.50, 
Photostat $6.25, PB 106721 
The relationship between beginning transformation 
during cooling and beginning transformation at con- 
Stant temperature was studied. Five 0.30 per cent 
carbon alloy steels of various chromium contents 
were used. Cooling was first grossly approximated 
by cooling specimens in several temperature steps 
rather than by constant cooling. With this treatment, 
it was found that from the Ae3 temperature down to 
about 1130°F. the time spent at a given temperature 
divided by the time required for beginning isother- 
mal transformation at that temperature may be re- 
garded as a fraction of the nucleation period, and 
that when the sum of such fractions equals one, nu- 
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cleation begins. Temperatures from about 1130°F. to 
the Ms temperature constitute a distinct range that is 


not additive with the higher range mentioned. These 
findings may be used as the basis of a mathematical 
expression which permits calculation of the tempera- 
ture at which transformation begins during cooling. 

In checking the validity of the mathematical expres- 
sion by use of end-quench bars (for which accurate 
cooling curves were available), tt was found that the 
experimental data and calculated data differed ap- 
preciably for two of the steels. Evidently, some fur- 
ther refinements in the procedure would be desirable. 
However, the procedure suggested appears to be a 
logical way of linking transformation at constant tem- 
perature with transformation during cooling. NDRC 
research project NRC-14, OFMsr-450. WMC M-427, 
OSRD 4456. 


IMPROVEMENT OF LOW ALLOY ARMOR STEELS 
(OD-87) FINAL REPORT, PART XIV: EFFECT OF 
STRESS AND STRAIN ON THE SOTHERMAL TRANS- 
FORMATION OF AUSTENITE, by A. R. Elsea, P. C. 
Rosenthal, G. K. Manning, and C. H. Lorig. Battelle 
Memorial Institute, Columbus, Ohio. Feb 1945. 24p 
photos, drawings, graphs, tables Available from 
Library of Congress, Photoduplication Section, Wash- 
ington 25, D. C. Microfilm $2.00, Photostat $3.75. 
PB 106695 

The bending of small specimens by use of a special 
jig during isothermal transformation treatments was 
found to promote transformation. Different types of 
isothermal transformation specimens were also noted 
to exhibit somewhat different transformation charac- 
teristics. An end-quench bar split longitudinally 
prior to heating and quenching had the same harden- 
ability as a similar solid bar. At least under certain 
special conditions, stress and/or strain is capable of 
affecting the decomposition of austenite to ferrite, 
pearlite, or bainite. Additional studies would be de- 
sirable to determine if the effect of stress and/or 
strain is sufficient to be of practical importance in 
the heat treatment of commercial parts. NDRC re- 
search project NRC-14, OEMsr-450. WMC M-470. 
OSRD 4668. 


IMPROVEMENT OF LOW ALLOY ARMOR STEELS 
(OD-87) FINAL REPORT, PART XV: DETERMINA- 
TION OF MARTENSITE TRANSFORMATION POINTS, 
by M. C. Udy, G. K. manning, P. C. Rosenthal, and 
C.H. Lorig. Battelle Memorial Institute, Columbus, 
Ohio. Apr 1945, 22p diagrs, table Available from 
I ibrary of Congress, Photoduplication Section, Wash- 
ington 25, D. C. Microfilm $2.00, Photostat $3.75. 
PB 106694 
A high-speed dilatometer, using strain gages to 
register dilation, was built. The instrument failed 
to operate satisfactorily because of a drift of the 
zero point, probably caused by effects of variation in 
temperature. It is proposed to eliminate this dif- 
ficulty by replacing the Type C-1 strain gates, pre- 
viously used, with less sensitive Type A-7 gages. 
The lesser sensitivity of the A-7 gages would be 
countered by use of two or more gages in series any 
by shortening the length of the cantilever on which the 
gages are mounted. Martensite transformation points 
were determined for a number of steels from cooling 
curves obtained with part of the dilatometer appara- 
tus. This method does not seem to be suitable for 





accurate work. NDRC research project NRC-14, 
OEMsr-450. WMC M-511. OSRD 5028. 


IMPROVEMENT OF LOW ALLOY ARMOR STEELS 
(OD-87) FINAL REPORT, PART XVI: STUDY OF 
THE EFFECT OF BORON ON ST'ELS SUITABLE 
FOR USE IN ARMOR FROM THREE TO SIX INCHES 
IN THICKNESS, by M. C. Udy, P. C. Rosenthal, A.R. 
Elsea, G. K. Manning and C. H. Lorig. Battelle 
Memorial Institute, Columbus, Ohio. Nov 1945, 5lp 
graphs, tables (part fold) Available from Library of 
Congress, Photoduplication Section, Washington 25, 
D.C. Microfilm $2.75, Photostat $7.50. PB 106678 
Twelve steels, having compositions considered suit- 
able for use in 3- to 6-inch armor, were prepared to 
investigate the use of boron as an auxiliary or re- 
placement alloy. The steels were cast into 12 x 12 
x 6-inch blocks which were heat treated to 220 to 
240 Brinell and cut into blanks for machining into 
physical test specimens. From the data on tensile, 
notched-bar toughness, hardenability, and quench- 
crack tests, and from other information, it was con- 
cluded that boron seemed to add to the hardenability 
without conferring other less desirable characteris- 
tics. Supplementary tests indicated that deoxidiza- 
tion with aluminum as compared with titanium caused 
the greatest increase in hardenability from the boron 
addition. NDRC research project NRC-14, OEMsr- 
450. WMC M-619, OSRD 6294. 


IMPROVEMENT OF LOW ALLOY ARMOR STEELS 
(OD-87) FINAL REPORT, PART XVII: A CORRELA- 
TION BETWEEN THE PREDICTED MICROSTRUC- 
TURE AND HARDNESS AND THE ACTUAL MICRO- 
STRUCTURE AND HARDNESS OF VARIOUS SIZED 
ROUNDS AND PLATES, by M. C. Udy, A. R. Elsea, 
P. C. Rosenthal, G. K. Manning, and C. H. Lorig. 
Battelle Memorial Institute, Columbus, Ohio. Nov 
1945. 27p photos, graphs, tables Available from 
Library of Congress, Photoduplication Section, Wash- 
ington 25, D.C. Microfilm $2.00, Photostat $3.75. 
PB 106693 
Plates and rounds 1 to 4 inches in thickness were 
water quenched, using three different steels. Hard- 
ness traverses and metallographic examination of the 
specimens were made, and the results compared with 
those obtained from end-quenched hardenability bars 
taken from the same heat. These hardness and met- 
allographic comparisons were in turn compared with 
the relationship between cooling rates in the end- 
quenched hardenability bar and cooling rates within 
the various plates and rounds previously determined 
by Weiman and Boegehold on N.D.R.C. Research Pro- 
ject NRC-55. The results indicate that, at the pre- 
sent time, it is not practical to attempt to predict 
either the hardness or the microstructure that will 
be obtained in rounds and plates on the basis of equal 
cooling rates. In other words, a point on the end- 
quenched hardenability bar, having a cooling rate very 
similar to a particular position within some plate or 
round, will not necessarily exhibit either the same 
hardness or the same microstructure found at the 
corresponding location in the plate or round, Evi- 
dently, factors other than cooling rate are capable of 
appreciably affecting the transformation characteris- 


tics of the steel. Some of these factors are discussed. 


NDRC research project NRC-14, OEMsr-450. WMC 
M-620. OSRD 6295. 





IMPROVEMENT OF LOW ALLOY ARMOR STEELS 
(OD-87) FINAL REPORT, PART XVIII: CONTINUA- 
TION OF DILATOMETRIC STUDIES OF ARMOR 
WITH RESPECT TO QUENCH CRACKING, by M. C, 
Udy, G. K. Manning, P. C. Rosenthal, and C. H. 
Lorig. Battelle Memorial Institute, Columbus, 
Ohio. Nov 1945. 18p photos, diagrs Available from 
Library of Congress, Photoduplication Section, Wabkh- 
ington 25, D. C. Microfilm $1.75, Photostat $2.50, 

PB 106684 

The high-speed dilatometer described in an earlier 

formal progress report has been rebuilt in an ef- 
fort to eliminate the difficulties previously encount- 
ered. A thermocouple in the specimen:serves as 
the temperature-measuring device in place of the 
‘“‘standard’’ specimen used before. In the present 
design, the micrometer used in calibration actuates 
the same cantilever as does the quartz system. 
Four Type A-7 strain gages are used in series in 
each arm of the Wheatstone bridge. Water cooling 
of the dilatometer head has also been introduced. 
NDRC research project NRC-14, OEMsr-450. WMC 
M-621. OSRD 6296. 


IMPROVEMENT OF LOW ALLOY ARMOR STEEL. 
LITERATURE SURVEY (OD-87), by C. H. Lorig. 
Battelle Memorial Institute, Columbus, Ohio. Nov 
1942. 18p Available from Library of Congress, 
Photoduplication Section, Washington 25, D. C. 
Microfilm $1.75, Photostat $2.50. PB 106683 

In the study and investigation of the improvement 
of low alloy armor plate, consideration is given to 
the use of minor amounts of elements such as boron, 
lithium, selenium, tellurium, titanium and zirconium. 
The results of previous investigations on the use of 
these elements in alloy steels, which have been re- 
ported in the literature, are reviewed. NDRC re- 
search project NRC-14, Contract OEMsr-450. WMC 
M-25. OSRD 1056. 


IMPROVEMENT OF LOW-ALLOY ARMOR STEELS 
(OD-87) PROGRESS REPORT, by P. C. Rosenthal, 
John Kura, Murray Udy, George Krumlauf and C. H. 
Lorig. Battelle Memorial Institute, Columbus, Ohio. 
Nov 1942. 57p tables (1 fold) Available from Lib- 
rary of Congress, Photoduplication Section, Wash- 
ington 25,D. C. Microfilm $2.75, Photostat $7.50. 
PB 106699 
The attached report, which is presented in two 
parts, may be summarized briefly as follows: 
Quarterly Report dated July 15, 1942. The principal 
objectives of this program have been to reduce the 
alloy content of armor steels without sacrificing 
ballistic properties and to investigate means where- 
by better armor steels can be made with the com- 
positions now allowed under the present limitation 
on alloying elements. The procedure has been to 
compare the hardenability and mechanical proper- 
ties of both wrought and cast specially treated, ex- 
perimental steels with the same properties develop- 
ed in the base alloy compositions now in general 
use. The special treatments involved either the ad- 
dition of certain elements or the adjustment of the 
composition away from standard and toward analyses 
that offered some promise. In both cases, however, 
the aim was to maintain at present levels or to re- 
duce the amount of strategic elements. Boron, tel- 
lurium, calcium plus selenium, nitrogen, and special 
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ELECTRICAL AND ULTRASONIC PROCESSES 
FOR 
MACHINING METALS 


What’s on the horizon in the utilization of electrical phenomena and high fre- 


quency mechanical vibrations for the machining of metals is summarized in a report 
by the National Research Council. 


Due to the shortage of bort (industrial diamonds), the Metals Advisory Board of 
the Council surveyed all new processes for machining and grinding of metals. The 
Board’s report briefly reviews the electrolytic, electro-sparking, electro-arcing and 
ultrasonic processes and combinations of them. 


The report evaluates the new processes for applicability to these machining 
jobs: sharpening of single point (cemented carbide) tools; sharpening milling cutters 
and broaches; shaping and finishing dies; forming of turbine bucket attachments; 
rifling of gun barrels; and the machining and grinding of compressor discs. Recom- 


mendations for steps to bring these new processes into widespread commercial use 
are included, 


Besides a valuable bibliography this report contains a valuable appendix on 
each of these subjects: ‘‘Grinding Requirements of Carbide Fabricators and Users’’, 
‘‘The Diamond Bort Supply Problem’’ and ‘‘European Activities on Electro-Processes 
for Machining and Grinding.’’ Additional appendices, each by authorities in the field, 
give a detailed discussion of: ‘“‘The Electrolytic Process for Shaping Metals and 
Metal Carbides,’’ ‘‘Ultrasonic Grinding and Machining of Both Metals. and Non- 
Metals’’ and ‘‘Electro-Erosive Machining of Hard Metals and Carbides.”’ 


The 87 page report, entitled ‘““New Processes for Machining and Grinding’’ is 
available free from the Minerals and Metals Advisory Board, National Academy of 


Sciences, National Research Council, 2101 Connecticut Ave. N. W., Washington 25, 
D.C. 


TOOIS - 
FOR BETTER PLANT LAYOUT 


Better plant layouts can be achieved if all the groups involved - management 
personnel, production, maintenance and safety - can get a real ‘‘picture’’ of proposed 
layouts. Devices which make it possible to produce plant layouts ‘‘in miniature’’ 


quickly and economically are described in a Navy pamphlet. Order PB 106580. 
Mimeo 25¢. 
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‘“‘STABLE’’ CAKE MIX. Important factors in producing cake mixes that are stable under 
prolonged military storage and which produce cake of high quality are discussed 
in the report on research done for Army Quartermaster Coprs. Report also de- 
scribes development of a controlled-temperature-and-humidity cabinet for test- 
ing stability of cake mixes. Order PB 105483, Microfilm $1.25, Photostat $1.25, 


FOOTWEAR MANUFACTURE. Though U.S. and British shoe industries use very 
much the same equipment, productivity in the U. S. industry is much higher. In 
an illustrated, book length report a visiting British productivity team points out 
what factors cause our higher productivity. Order PB 106417, Mimeo $2.25, 


HIGH SPEED MILLING AND REAMING. To take full advantage of the higher reaming 
and milling speeds possible with carbide tools, the Navy put out pamphlets for its 
own shops that give practical knowledge on these operations. 


Milling Steel with Carbides is the title of one pamphlet which discusses the careful 
selection of speeds, selection of cutter, andclimbmilling. Order PB 106 218, 
Price 25. 





Cemented Carbide Tipped Reamers is the title of the other pamphlet which tells 
how to select speeds and feeds, how to reduce size of a reamer, and gives re- 
sharpening instructions. Order PB 106217, Price 25¢. 





FOR PRECISION WORK IN SCREW THREADS. How to achieve precision in inspec- 
tion of screw threads is discussed fully in a handbook, by Britain’s National 
Physical Laboratory, on screw gages. Nomenclature used is common ‘‘unified”’ 
system adopted by Britain, Canada and the U.S. The book is based on latest 

. Scientific information and includes a discussion of gages for tapered threads. 
“‘Gaging and Measuring Screw Threads,”’ is available from the British Informa- 
tion Service, 30 Rockefeller Plaza, N. Y. 20, N. Y. Price $1.25. 








f HELICALSPRINGS - Figuring out the right helical compression spring for a particular 
job is made easy by a pamphlet which reduces design formulas toeasily usable tables 
and charts. Data presented are based on latest research by Britain’s National 
Physical Laboratory. Order ‘‘Design of Helical Compression Springs,’’ Available 
from British InformationService, 30 Rockefeller Plaza, N.Y. 20,N.Y. Price $1.25. 
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1. “PB” reports available from the Office of Technical Services are marked “mimeo” (mimeo- 
graphed). Address Office of Technical Services, Department of Commerce, Washington 25, D.C. 
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DUST HAZARD CONTROL. To reduce silicosis produced in workers by dust in steel 
foundries, a continuing study was made by a British Government Commission. 
Its latest findings on: 1) estimating the dust in the foundry, 2) preventing dust 
formation, and 3) reducing the dust hazard (dust control) are presented in a re- 
port entitled ‘“‘Dust in Steel Foundries’’, 98 pages, price $.90. Order from 
British Information Service, 30 Rockefeller Plaza, N. Y. 20, N. Y. 





NEW 
LIGHT METAL DIE STAMPING PROCESS 


A new process for stamping light sheet metal into desired shapes is described in 
two of the Navy’s pamphlets on modern shop techniques. 


The new process uses a standard male die but has for a female die a flat rubber 
pad. As the male die forces the flat metal sheet into the yielding rubber pad, the 
metal sheet is drawn around and formed into the shape of the male die. 


Advantages of this new ‘‘Marform’’ process over the conventional die stamping 
technique are; 1) It saves cost of female die; 2) deeper draws, hence fewer drawing 
steps are possible; 3) very thin metal sheets can be formed; and 4) there is no in- 
jury to the metal surface during drawing, so that coated or polished sheets can be 
“‘stamped’’ to desired shape. 


One of the two Navy pamphlets, entitled ‘ Marform-Part I’’, gives a complete de- 
scription of the principles and mechanics of the process. The second, entitled 
‘“‘Marform-Part II’’, discusses adapting present types of presses to this new process. 
It alsodiscusses which metals can be shaped by the new process and gives particulars 
as to size of piece, depth of draw, preparation of die, etc. Order PB 105800, Mimeo 
50¢, Part I; PB 105800S, Mimeo 50¢, Part II. 

















CALLING SMALL BUSINESS 


Are you missing out on Defense Production Business because of lack of tech- - 
nical know-how ? 


The Office of Technical Services of the Department of Commerce conducts a 
Technical Information Service to help small business overcome technical hur- spe 
dles in defense production. This office also conducts other services to help hor 
small business to keep abreast of competition on the technical development 4 
front. For full particulars, order (114) , or see your local Commerce Depart- the 
ment Field Office. arr 











TRAINED MANPOWER FOR INDUSTRY. Helpful toward better training of manpower by 


for industry are the views of visiting British productivity teams presented in the 451 
following reports. 











Education For Management. This team feels American business has made great 0 
progress in educating, training, and developing its business leaders. Gives good ON 
picture of this progress, shows how it helps to raise our productivity. Has good a 
chapter on Executive Development. PB 106432, Price $1.15. C. 
Oh 

Training Of Supervisors is largely a company function in U. S., and its success . 
is due to our development of the conference technique, the case study method, Mi 
and our emphasis on human relations. But this team feels we are weak in econo- I 
mics training and in excessive use of visual aids. PB 106428, Price 65¢. a 
Training Of Operatives. This team found vocational and apprenticeship training a 
in England and U.S. similar, but more effective here, mainly because we keep tu 
youngsters in school to a later age. Chapter on Apprenticeship gives a good sur- " 
vey of this field in U.S. PB 106427, Price 75¢. sc 
m 

CHLOROPHYLL MANUFACTURE. Latest information for commercial manufacture “ 
of chlorophyll and its derivatives is summarized in a report (AIC-299) entitled r 
‘‘Preparation of Chlorophyll Derivatives for Industrial and Pharmaceutical Use.” d 
Report gives flow chart and detailed procedure for production of various metallic - 
salts of chlorophyll. Methods of analysis are also discussed. Available from a 
I 


U. S. Department of Agriculture, Agricultural Research Administration, Bureau 
of Agricultural and Industrial Chemistry, Washington 25, D.C. 
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Washington 25, D. C. 
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deoxidizers have been used as additions, whereas 
adjustments have been made in the aluminum and 
silicon contents and in the molybdenum content (con- 
currently with boron additions. Other developments 
now in various stages of progress are attempts to 
lower the alloy content of face hardened armor steel 
isothermal heat treatments of armor steel, use of 
special deoxidizers, and a study of the effects of 
homogenizing time and temperature on the proper- 
ties of cast steels. Quarterly Report dated October 
15, 1942. All experimental data so far obtained in 
the laboratory on the influence of boron is steels of 
armor composition are assembled into tables. Of 
interest is the fact that low temperature impact 
properties of the steel were not affected adversely 
by boron. Includes lst-2d quarterly reports, July 

15 and Oct 15, 1942 under Contract NRC-14, OEMsr- 
450. WMC M-20. OSRD 1032. 
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IMPROVEMENT OF LOW ALI.OY ARMOR STEELS 
(OD-87) THIRD INFORMAL QUARTERLY REPORT 
ON NDRC RESEARCH PROJECT NRC-14, CON- 
TRACT NO, OEMSR-450, by P. C. Rosenthal, M. C. 
Udy, J. G. Kura, A. R. Elsea, G. P. Krumlauf and 
C. H. Lorig. Battelle Memorial Institute, Columbus, 
Ohio. Mar 1943. 104p photos (part fold) diagrs, 
graphs, tables Available from Library of Congress, 
Photoduplication Section, Washington 25, D. C. 
Microfilm $4.50, Photostat $13.75. PB 106692 
In the investigation of boron-treated steels (Part I), 
it was discovered that a market difference in tough- 
ness of.cast steels of similar analysis, treated with 
a special addition agent, was traceable to the type of 
sulphide inclusions existing in the steels, which in 
turn, were attributable to the type of melting stock 
used. The poorer steels, which contained a network 
type of inclusion, were made with sheared Armco 
scrap which apparently contained more scale and was 
more highly oxidized in the furnace than the Armco 
punchings scrap used for the steels of superior im- 
pact properties. These latter steels contained the 
randum distribution of sulphides associated with fully 
deoxidized steels. The results of hardenability and 
impact tests on cast and wrought steels of the Ni-Cr- 
Mo and Mn-Mo type, containing 0, 0.10, 0.20, 0.30. 
and 0.40 per cent molybdenum and treated, respective- 
ly, with 0, 0.0015, 0.003, and 0.006 per cent boron, 
are included. In the wrought steels, boron additions 
produced hardenabilities in the molybdenum-free 
compositions that were the equivalent of the harden- 
ability found for the untreated steels containing 0.40 
per cent molybdenum. There was some indication 
of loss of toughness when the boron addition reached 
0.006 per cent. The results with the cast steels dif- 
fered from those of the wrought in that boron addi- 
tions greater than 0.0015 per cent increased the hard- 
ness near the quenched end of the Jominy bar but de- 
creased the depth of hardness. For a 0.0015 per cent 
boron addition to a cast steel containing no molyb- 
denum, the hardenability was equal to that of an un- 
treated steel containing 0.40 per cent molybdenum. 
Small additions of titanium, columbium, lithium, and 
zirconium were made to the Ni-Cr-Mo and Mn-Mo 
base steels to determine particularly the effect of 
these elements on hardenability and impact proper- 
ies and, in addition, to investigate other beneficial 
effects (Part II). Titanium additions tended to reduce 
the Izod impact values in both wrought and cast steels 
and had no noticeable effect on hardenability. Colum- 






bium additions produced fine-grained steels of high 
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grain-coarsening temperatures that were superior 


to the base analyses in impact strength. Lithium 


increased hardenability slightly but when boron was 
used in conjunction, its effect was overshadowed by 
that of the boron. Zirconium definitely increased 
hardenability. The Izod impact values of the zir- 
conium-treated steels were somewhat lower than 
those of the base steels. The information collected 
from the tests on the effect of homogenizing time 
and temperature on the properties of cast armor 
steels (Part III) deals chiefly with grain size data, 
hardenability tests and the results of macroscopic 
and microscopic examination of specimens in 
various stages of heat treatment. Structurally, the 
more severe homogenizing heat treatments have 
produced a greater diffusion of the microstructure 
as evidenced by the blurred dendritic pattern in the 
deep-etched specimens cut from the cross section 
of the plates. Despite these trends toward uniform- 
ity promoted by the homogenization heat treatment, 
the final quenched and drawn structure of the most 
drastically homogenized plates could not be distin- 
guished from that of unhombgenized, as cast plates, 
and it must be concluded that, except where the 
homogenization eliminates areas of high alloy seg- 
regation which lead to quenching cracks, the degree 
of homogenization has no effect on the final quench- 
ed and drawn microstructure of cast steel armor 
plate. Transverse bend test data, carbon analyses, 
and results of micro-examination indicate that a 
ferrosilicon treatment of carburizing compound de- 
finitely improves the ductility of the carburized 
case by tending to decrease the formation of net- 
work carbides in the outer zone of the case (Part IV). 
Microstructures of the steels carburized at 1700°F. 
for 24 hours show that the addition of 20 per cent 
ferrosilicon to the carburizing compound definitely 
decreases the network carbide formation in the car- 
burized case. WMC M-52. OSRD 1243. 


IMPROVEMENT OF LOW ALLOY ARMOR STEELS 
(OD-87) PROGRESS REPORT (4TH QUARTERLY 
REPORT, JAN 5-APR 5, 1943), by C. H. Lorig, 
P. C. Rosenthal, M. C. Udy, A. R. Elsea, G. P. 
Krumlauf, and G. K. Manning. Battelle Memorial 
Institute, Columbus, Ohio. May 1943. 38p photo, 
graph, tables Available from Library of Congress, 
Photoduplication Section, Washington 25, D. C. 
Microfilm $2.25, Photostat $5.00. PB 106702 
The results of notched bar tests on cast and wrought 
steels of the nickel chromium molybdenum and man- 
ganese molybdenum type at room and sub-zero tem- 
peratures indicated that boron contents up to 0.006 
per cent had no effect on notched bar strength of 
quenched and tempered specimens. Molybdenum 
was found to overcome temper brittleness in cast 
nickel chromium molybdenum steels drawn at 
1200°F, when present in amounts of 0.20 per cent 
or more, In the cast manganese molybdenum type, 
however, even 0.40 per cent molybdenum was not 
sufficient to completely overcome temper brittle- 
ness, but it was apparent that as the percentage of 
molybdcnum was increased the susceptibility to tem- 
per brittleness was decreased. Notched bar data 
were presented on steels to which small amounts of 
titanium, columbium, lithium, and zirconium had 
been added. Titanium additions resulted in lower 
notched bar strength, but the other elements had 











little or no effect. Control of the surface carbon con- 
tent in a carburizing process to give a hypoeutectoid 
case without resorting to the use of a diffusion treat- 
ment after carburizing seems to be possible by em- 
ploying a commercial carburizer mixed with silicon 
carbide and either chromium or nickel chloride. Two 
ver cent of either nickel chloride or chromium chlo- 
ride, when added separately to the treated carburizing 
compound, gave surface carbon contents slightly low- 
er than the eutectoid composition; however, the com- 
bined addition of 2 per cent of each of the chlorides 
reduced the maximum carbon content to 0.42 per 
cent. Work has been started on a series of acid and 
basic heats intended to show the effect of melting and 
deoxidation practice on the physical properties of the 
steel. NDRC research project NRC-14, OEMsr-450. 
WMC M-77. OSRD 1418. 


IMPROVEMENT OF LOW ALLOY ARMOR STEELS 
(OD-87) PROGRESS REPORT (5TH QUARTERLY RE- 
PORT, SEP 8-DEC 20, 1943), by C. H. Lorig, A. R. 
Elsea, J. G. Kura, M. C. Udy, P. C. Rosenthal and 
G. K. Manning. Battelle Memorial Institute, Colum- 
bus, Ohio. Feb 1944. 28p drawing, diagr, graph, 
tables Available from Library of Congress, Photo- 
duplication Section, Washington 25, D. C. Microfilm 
$2.00, Photostat $3.75. PB 106701 
In a Study of the effect of variables in the quenching 
operation on the microstructure and mechanical 
properties of armor steel, heat treating and hardness 
testing have been completed on end quench specimens 
used to determine the effects of heating rate and 
holding temperature. The use of the end quench type 
of specimen permits a study of the effect of the cool- 
ing rate in conjunction with the other variables. Work 
is proceeding on metallographic examination of these 
bars. The approximate relationships between nitro- 
gen content, added aluminium, and cooling rate were 
established in tests carried out for the program de- 
voted to the problem of aluminum nitride as an in- 
tergranular precipitate in cast steel. As an example 
of these relationships, it was found that with an alum- 
inum addition of two pounds per ton and a cooling rate 
after casting of about 500°F. per hour, intergranular 
fracturing may appear if the nitrogen exceeds 0.012 
per cent. A wedge casting was developed for this 
work to obtain a range of cooling rates in one cast- 
ing. Fracture tests bars were sawed from this 
wedge casting for the fracture tests used to reveal 
intergranular precipitation of aluminum nitride. 
Chemical analysis of nonmetallic residues collected 
by electrolytical separation of steel samples and 
thermodynamic data support the fracture evidence 
that aluminum nitride can precipitate along dendritic 
grain boundaries when conditions are favorable. A 
promising test piece has been developed for the in- 
vestigation of quench cracking. It is planned to use 
this test piece to study the effects of composition on 
quench crack susceptibility. The-test piece is a one- 
inch round, 2 inches long, having a saw cut of varia- 
ble depth made along a diameter in one end of the 
bar. It has been found that as the saw cut depth is 
increased to about 3/4 inch, the propensity toward 
cracking on quenching increases. The minimum 
depth at which a quench crack appears in a particu- 
lar steel is taken as a measure of its tendency to 
crack during a quench. NDRC research project NRC- 
14, OEMsr-450. WMC M-221. OSRD 3297. 


IMPROVEMENT OF LOW ALLOY ARMOR STEEIS 
(OD-87) PROGRESS REPORT: SUMMARY OF THE 
EXPERIMENTAL WORK ON HEAVY ARMOR STEELS 
FROM SEP 1943 TO DEC 1944, by P. C. Rosenthal, 
G. K. Manning, and C. H. I orig. Battelle Memoria] 
Institute, Columbus, Ohio. Feb 1945. 28p diagrs, 
graphs, tables Available from Library of Congress, 
Photoduplication Section, Washington 25, D. C. 
Microfilm $2.00, Photostat $3.75. PB 106703 

This report presents a discussion of the various 
metallurgical factors which influence the ballistic 
performance of heavy armor steels. No new data are 
given. The information on which this discussion is 
based has been presented in the previous reports 
which covered the specific phases of the exverimental 
work. NDRC research project NRC-14, OF Msr-450, 
WMC M-480. OSRD 4718. 


INCREASED PRODUCTION, REDUCED COSTS 
THROUGH A BETTER UNDERSTANDING OF THE 
MACHINING PROCESS AND CONTROL OF MA- 
TERIALS, TOOLS, MACHINES, VOLUME 2. Curtiss- 
Wright Corporation, Wood-Ridge, N. J. 1951. 98p 
photos, graphs, tables Available free of charge, 
Curtiss-V'right Corporation, Wood-Ridge, N. J. 
PB 106657 

This book concentrates on one aspect...the effect of 
the microstructures of plain-carbon, alloy, and stain- 
less steels on tool life. The twelve steels selected 
for testing represent widely-used industrial types. 
By correlating the microstructure of any of the hun- 
dreds of other steels with one of the structures tested 
herein, satisfactory estimates of cutting conditions 
can be made. Data are arranged handbook-fashion for 
ready reference. Quantitative cutting information on 
a particular steel and microstructure may be found 
quickly by referring to the ‘quick index’’ on the fly- 
leaf of the book. The practical use of the data and 
their interpretation, which consists of tool-life charts 
and photomicrographs, is discussed in Section One. 
Following Section Two (the handbook section) are the 
significant comparisons. Cutting characteristics are 
shown to be similar for like microstructure of several 
steels. Correlation between cutting temperature and 
tool life is shown. Machining properties in terms of 
cutting power, coefficient of friction and shear strength 
in cutting are also given. Effects of machining prac- 
tice on residual stress and endurance limit are dis- 
cussed in Section Four. It has been recognized for 
some time that machining methods alter the fatigue 
characteristics of a part. In addition to specific test 
data, the recently developed concept of the statistical 
nature of fatigue life is explained. Section Five re- 
ports on recent developments in the machining of tita- 
nium and its alloys. At present titanium production is 
very small, but the problems are being solved rapidly 
and its use will soon become widespread. Since pro- 
duction machining depends heavily on metallurgical 
control of the work material, an appendix has been in- 
cluded to explain briefly what happens to steels when 
they are heat treated. Machinability research prog- 
ram sponsored by U. S. Air Force Resources Planning 
Section, Industrial Planning Division, Air Materiel 
Command. Contract 33 (038)9948. See also PB 104549 
for volume 1. 


NEODNORODNOST POVERKHNOSTI FERROMAGNE- 
TIKA I POLOSEY MAGNITNOY DISPERSII (HETER- 
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OGENEITY OF FERROMAGNETIC SURFACES AND 
OF MAGNETIC DISPERSION BANDS), BY I. M. 
KIRKO. TRANSLATED by A. Pingell. Nov 1947. 


5p graph Available from Library of Congress, Photo- 


duplication Section, Washington 25, D. C. Microfilm 
$1.25, Photostat $1.25. PB 106776 
The cause of vanishing magnetic properties at high 
frequency and the decline in the magnetic permeabi- 
lity with the period of a magnetic field was investi- 
gated. Cylindrical rods with a thread covering half 
of their length and submitted to prolonged tempering 
were uSed in these investigations. A solenoid was 
used which was moved along the rods, Its resistance 
and induction were measured by means of Maxwell’s 
bridge in a frequency band from 50 to 15,000 cps. 
The relationship between effective permeabilities of 
both threaded and smooth parts of the rod were then 
determined. It was concluded that a drop in perme- 
ability of real ferromagnetics cannot be explained by 


surface defects or nonconducting connections. Trans- 


lated from Doklady (Comptes rendus), Academy of 
Science, n. s. vol. 59, no, 2, p. 227, 1948. NRI T 
186. 


SUBGRAIN STRUCTURE IN LEAD AND LEAD-AN- 
TIMONY ALLOYS, by A. C. Simon and Jeanne B. 
Burbank. U. S. Naval Research Laboratory. Mar 
1952. 25p photos, drawing Available from Office of 
Technical Services, U. S. Dept. of Commerce, Wash- 
ington 25, D.C. $.75. PB 106611 


Single lead crystals were prepared by freezing from 


the melt and by electrochemical reduction from solu- 
tions of metal salts. The dendritic growth of such 
crystals was investigated by observation under the 
microscope, by etch studies on completed crystals, 
and by a new technique employed to partially convert 
thin metal films to chemical films. A subsequent 
microscopic study of the constituents was made by 
transmitted light. These studies indicated that a de- 
finite relation exists between mosaic, lineage, and 
dendritic structures. On the basis of observed crys- 
tal growth from solution, a mechanism is offered for 
the growth of crystals from the melt. Lineage and 
mosaic structures are considered to be the result of 
the dendritic growth processes and also an explana- 
tion for the fine structure observed in sections pre- 
pared for metallographic examination. NRI R 3941. 


SURVEY OF PORTIONS OF THE CHROMIUM-CO- 


| BALT-NICKEL-MOLYBDENUM QUATERNARY SYS- 


TEM AT 1200°C, by Sheldon Paul Rideout and Paul 
A. Beck. U. S. National Advisory Committee for 
Aeronautics. Apr 1952. 81p photos, diagrs, graphs, 
tables Available from National Advisory Committee 
for Aeronautics, 1724 ‘‘F’’. Street, N. W., Washington 
25, D. C. PB 106815 
A survey was made of portions of the chromium- 
cobalt-nickel-molybdenum quaternary system at 
1200°C by means of microscopic and X-ray diffrac - 
tion studies. Since the face-centered cubic (alpha) 
Solid solutions form the matrix of almost all practi- 
Cally useful high-temperature alloys, the solid solu- 
bility limits of the quaternary alpha phase were de- 
termined up to 20 percent molybdenum. The compo- 
nent cobalt-nickel-molybdenum, chromium -cobalt- 
molybdenum, and chromium-nickel-molybdenum ter- 


nary systems were also studied. The survey of these 


Systems was confined to the determination of the 
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boundaries of the face-centered cubic (alpha) solid 
solutions and of the phases coexisting with alpha at 
1200°c. NACA TN 2683. 


SYMPOSIA ON MATERIALS AND DESIGN FOR 
LIGHT-WEIGHT CONSTRUCTION; THE MAGNE- 
SIUM SYMPOSIUM, 9 FEB 1951, SPONSORED BY 
MATERIALS BRANCH, TECHNICAL SERVICE 
DEPT., ENGINEER RESEARCH & DEVELOPMENT 
LABORATORIES AND THE MAGNESIUM ASSOCIA- 
TION. U.S. Army. Corps of Engineers. Engineer 
Research and Development I aboratories, Fort 
Belvoir, Va. Feb 1951. 62p photos, drawings, 
graphs, table Available from Office of Technical 
Services, U. S. Department of Commerce, Wash- 
ington 25,D.C. Mimeo: $2.00. PB 106332 

1. Magnesium industry 2. Magnesium alloys - 
Coatings, Protective 3. Magnesium alloys - Mech- 
anical properties 4. Magnesium alloys - Physical 
properties 5. Magnesium alloys - Corrosion re- 
sistance 6. Magnesium castings - Design 7. Mag- 
nesium forgings - Design 8. Extrusions - Design 

Contents: Development and present status of the 
magnesium industry, by A. W. Winston. - Physical 
and mechanical properties and specifications for 
magnesium alloys, by J. C. McDonald. - Structural 
design and design for extrusions, by D. A. Beck. - 
Design for magnesium castings and forgings, by 
George Moore. - Corrosion resistance and protec- 
tive systems or coatings for magnesium alloys, by 
Hugo Barbian. - Shop practice, forming, machining, 
and joining, by C. Ridgeley Kemp. 
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OMPRESSIVE STRENGTH OF OYSTER SHELL 
CONCRETE, by John H. Bateman. Louisiana. En- 
gineering Experiment Station, Baton Rouge, La. 
1952. 14p graphs, tables Available from Louisiana 
State University, Engineering Experiment Station, 
Baton Rouge, La. PB 106793 

1, Concrete aggregates 2. Concrete, Oyster shell 
- Campressive strength 3. L EES B 29. 

Engineering Experiment Station, Bulletin 29. 


CONTRACT NO, W-36-039-SC -32071, 2D QUAR- 
TERLY REPORT, by A. C. Swinnerton. Antioch 
College, Yellow Springs, Ohio. Dec 1946. 6p 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D. C. Microfilm $1.25, 
Photostat $1.25. PB 106642 
The second quarter of work on the contract has 
been devoted principally to collateral investigations 
and instrumentation, pending delivery of additional 
apparatus. As of the date of this report precise 
measuring and control equipment has been received 
and is being installed. Additional autoclaves have 
been procured. A muffle furnace with automatic 
control is also ready for installation. Calibration 
of gages, thermocouples and other apparatus has 
been established as routine. Reconditioning equip- 
ment for the autoclaves and an electropolishing bath 
have been acquired. Collateral studies of the be- 
havior of water and water solutions at and above the 
critical temperature have been undertaken. These 
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investigations involve the design and construction of 
special apparatus but are well under way at the pre- 
sent time. 


CONTRACT NO, W-36-039-SC -32071, 3D QUAR- 
TERLY REPORT, by A. C. Swinnerton. Antioch 
College, Yellow Springs, Ohio. Mar 1947. 4p 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D. C. Microfilm $1.25, 
Photostat $1.25. _ PB 106643 

The work of the third quarter has followed the pat- 
tern of procedure established during the second 
quarter and reported on December 15, 1946. During 
the present quarter the conditions favorable to 
quartz crystallization by the Nacken method have 
been established. Exploration to determine optimum 
conditions is under way. Experimentation with water 
in the region of the critical temperature is continu- 
ing. 


CONTRACT NO. W-36-039-SC -32071, 4TH QUAR- 
TERLY REPORT, by A. C. Swinnerton. Antioch 
College, Yellow Springs, Ohio. Jun 1947. 1lp 
graphs Available from Library of Congress, Photo- 
duplication Section, Washington 25, D.C. Microfilm 
$1.75, Photostat $2.50. PB 106644 
The fourth quarter has been devoted to the three 
principal lines of investigation which appeared from 
our earlier work to indicate the most promising ap- 
proaches to the eventual solution of the problem of 
artificial quartz crystallization. (1) Systematic ex- 
ploration of the optimum conditions for crystal 
growth by the Nacken method has continued; during 
the current period sodium chloride solutions have 
been investigated. (2) The solubility of fused silica 
has been studied under a variety of conditions. (3) 
Investigations into the character of solutions above 
the critical temperature have reached the point 
where equipment has been developed which has yield- 
ed results, but the data so far obtained are too few 
to be conclusive regarding the electrolytic nature of 
supercritical water solutions. Appendix 1: Solubi- 
lity of fused silica and crystallization of quartz from 
NaCL solutions, by Jane L. Lacy. - Appendix 2: 
Conductivity of supercritical solutions, by G. E. Owen. 


CONTRACT NO. W-36-039-SC -32071, 5TH QUAR- 
TERLY REPORT, by A. C. Swinnerton. Antioch 
College, Yellow Springs, Ohio. Sep 1947. 6p graph 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D. C. Microfilm $1.25, 
Photostat $1.25. PB 106645 
During the staff turnover and vacation interruptions 
of the summer period (the fifth quarter of work on 
this contract) emphasis was placed on equipment re- 
conditioning, ordering and installing new equipment 
and generally expanding the facilities and raising the 
level of accuracy of observation and control. In ad- 
dition work was continued on quartz growth and it was 
demonstrated that a seed plate will continue to accum- 
ulate new growth when used in repeated runs. Silica 
solubility studies demonstrated the need for more pre- 
cise pH measurements and other controls. Conducti- 
vity investigations showed increasing promise, data 
up to and beyond the critical temperature were secured 
but the interpretation of all of the related observa- 
tions is not clear. In addition an extensive biblio- 
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graphic study of organic precipitation of silica was 
undertaken, 


CONTRACT NO, W-36-039-SC -32071, 6TH QUAR- 
TERLY REPORT, by A. C. Swinnerton. Antioch 
College, Yellow Springs, Ohio. Dec 1947. 7p 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D. C. Microfilm $1.25, 
Photostat $1.25. PB 106646 

Complete reorganization of the physical arrange- 
ment of the Quartz Research Laboratory occurred 
early in the quarter, The change was made to pro- 
vide space for new furnaces and new control equip- 
ment, to give operating interchangeability and flex- 
ibility and to centralize the master temperature re- 
corder. Subsequent to the delay incident to re- 
arrangement of equipment an unprecedented series 
of equipment failures occurred which seriously hin- 
dered the investigation. Despite these failures, 
however, certain progress can be reported in the 
form of some quartz growth experiments, the de- 
sign, trial and successful modification of a 25 mol. 
bomb for mass experimentation, and development 
of a conductivity bomb which gives good promise. 
Apparatus has also been set up for low tempera- 
ture circulation of silica sols and for experiment- 
ing with steam transfer of silica. 


CONTRACT NO, W-36-039-SC -32071, 7TH QUAR- 
TERI.Y REPORT, by A. C. Swinnerton. Antioch 
College, Yellow Springs, Ohio. Mar 1948. 14p 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D. C. Microfilm $1.75, 
Photostat $2.50. PB 106647 

During the past quarter systematic study of the 
growth of quartz on crystal plates using NaCl water 
solutions of different concentrations and different 
pressures was undertaken in an effort to evaluate 
the growth field at 400°C. That work is still in 
progress. Little progress can be reported in the 
resistivity studies other than that a continuing 
search for suitable insulating materials for use 
with high-temperature-high-pressure solutions has 
been maintained. Studies of the ‘‘system’’ HF- 
SiQs-H»O suggest some possibilities which merit 
explora ion, particularly the hydrolysis of SiF, in 
H90. High-temperature-low-pressure steam in- 
vestigations have been awaiting arrival of stainless 
steel for the fabrication of equipment. Theoretical 
studies, undertaken to reconcile observed and pub- 
lished data, have suggested experiments for the 
purpose of confirming or modifying a fundamental 
hypothesis of Si02-H,O relationship. The establish- 
ment of such a theory would serve both as an ex- 
planation and a guide. 


CONTRACT NO. W-36-039-SC -32071, 8TH QUAR- 
TERLY REPORT, by A.C. Swinnerton, Antioch 
‘College, Yellow Springs, Ohio. Jun 1948. 12p 
tables Available from l.ibrary of Congress, Photo- 
duplication Section, Washington 25, D. C. Microfilm 
$1.75, Photostat $2.50. PB 106648 
During the past quarter the exploration of the 
400°C growth field of SiO» in ‘‘neutral’’ NaCl solu- 
tions has been completed for six concentrations and 
four degrees of filling. Experiments with NaCl 
solutions, with pH adjusted to 10.0 with NaOH have 
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begun; an increased growth result over the unadjust- 
ed solutions has been noted in most cases so far as 
the study has progressed. Pressure-concentration 
relations for NaCl solutions show notable variations 
and merit further study. Improved performance of 
small bombs has led to beginning a series of mass 
experiments on silica solubilities and growth in 

NaCl solutions. Anomolous results led to other ex- 
veriments studying the possible contamination of the 
bombs by cleaning techniques. The preliminary con- 
clusion was reached that the past history of the bomb 
influences both the solubility of source material and 
the seed plate growth. Arrangements are completed 
for x-ray investigations of growth-run residual li- 
quids to be used in further critical study of the theory 
of SiO9-H9O relations proposed in the preceding 
quarter. 


CONTRACT NO, W-36-039-SC-32071, 9TH QUAR- 
TERLY REPORT, by A. C. Swinnerton. Antioch 
College, Yellow Springs, Ohio. Sep 1948. 20p diagr, 
graphs, tables Available from Library of Congress, 
Photoduplication Section, Washington 25, D. C. 
Microfilm $1.75, Photostat $2.50. PB 106649 
More than 80 runs have completed a preliminary 
exploration of the NaC! growth field at 400°C where 
the nominal conditions are 48-hour periods, zero 
thermal gradient, pH adjusted to 10.0, a range of con- 
centrations N/40 to N and bomb charges 10% to 50%. 
Greatest growth occurred with N/40, 50%; four 
separate runs show increased of 101, 113, 129 and 
134% of the weight of their respective seed plates. 
The comparison of growth results of NaCl solutions, 
adjusted with NaOH, with unadjusted NaCl experi- 
ments is largely in favor of the adjusted. As a guide 
to future work several trial runs temperature grad- 
ient, of solutions which ionize weakly, of injection of 
alkalinizing solution, of aging the solution with CO9 
gas and of readjusting the pH of used solutions. 
Small autoclave work has been halted because of the 
failure of the steel bodies of the bombs. At the’close 
of the quarter spark plugs have been received which 
have demonstrated their ability to withstand tempe- 
rature, pressure and corrosion conditions and to 
serve as insulated leads for the conductivity studies. 
X-ray data on solution residuals from selected runs 
indicate that the hypothesis of Si09-H.,O reactions 
reported in March is not adequate and must be modi- 
fied to account for the presence of cristobalite in the 
Solutions, Only technical progress can be reported 
for the proposed experiments in steam transfer and 
in silica plating. Appendix I: Method for automatical- 
ly recording the impedance of the conductivity bombs, 
by Vernon P. Mathis. 


CONTRACT NO, W-36-039-SC -32071, 10TH QUAR- 
TERLY REPORT, PREPARED by A. C. Swinnerton 
with the assistance of G. E. Owen and J. F. Corwin. 
Antioch College, Yellow Springs, Ohio. Dec 1948. 
13p graph Available from Library of Congress, 
Photoduplication Section, Washington 25, D. C. 
Microfilm $1.75, Photostat $2.50. PB 106650 
In the growth of quartz in dilute alkalinized salt 
Solutions the following have been confirmed: (1) In 
the NaCl, pH 10, the examination of dilutions to N/ 
200 and of charges from 45% to 60% did not disclose 
greater yields than N/40 at 50% charge. (2) The 
minimum amount of fused silica source material to 
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give maximum growth in 48 hours was determined 
to be about six times the weight of the seed plate. 
(3) More growth occurred with cristobalite source 
material than with chalcedony (microcrystalline 
natural quartz); natural quartz itself gave negative 
results. (4) Several salts analogous to NaCl yield- 
ed growth; the NaBr results were comparable in 
amount to NaCl. (5) Experiments longer than 48 
hours gave results commonly less than those for 48 
hours. In the conductivity work ‘‘pattern’’ studies 
are in progress for the purpose of determining the 
characteristic impedances of known conditions. It 
is evident that the method is a sensitive indicator 
of the change of state incident to the critical tem- 
perature, but the supercritical state shows behavior 
which needs further study. In x-ray investigations 
and chemical theory, evidence is accumulating 
which appears to favor a theory of differential phase 
solution of silica resulting in growth, accompained 
by phase inversion in the case of fused silica and 
by a disintegrative reaction resulting in loss of 
alkalinity and the cessation of growth. Dept. of the 
Army project: 3-99-11-022. Signal Corps project: 
142B. 


CONTRACT NO. W-36-039-SC -32071, FINAL RE- 
PORT, PREPARED BY A. C. SWINNERTON WITH 
THE ASSISTANCE OF G. E. Owen and J. F. Corwin. 
Antioch College, Yellow Springs, Ohio. Mar 1949, 
29p drawing, graphs, tables Available from Lib- 
rary of Congress, Photoduplication Section, Wash- 
ington 25, D. C. Microfilm $2.00, Photostat $3.75. 
PB 106651 

Search for the factors which cause stoppage of 
growth after a 48-hour period in the crystallizing 
process employed in this laboratory was under- 
taken as forecast in the 10th quarter report. Re- 
generation of alkalinity proved disappointing. Ex- 
ploration of source materials other than Vitreosil 
(fused silica) also gave disappointing results al- 
though both natural and processed cristobalite were 
used. At the end of the quarter success was obtain- 
ed from transparent Vitreosil chunks; growth ex- 
ceeded any previous results in this laboratory, with 
little devitrification of the source material, In the 
impedance work a marked difference in the be- 
havior of the super-critical ‘‘liquid’’ and ‘‘vapor’’ 
phases was noted. This phenomenon is being in- 
vestigated further since it is considered to be of 
considerable scientific and technical importance. 
Further study of experimental results tends to con- 
firm the hypothesis that the process used here for 
quartz growth depends essentially on the difference 
in solubility of fused dissolving reaction to an in- 
termediate silicate and serves as the vehicle for 
transfer of silica to the quartz seed plate. The solu- 
tion of the fused silica (translucent Vitreosil) is 
also accompained by its inversion to quartz, thus 
ending the process. The problem, therefore, is to 
find 1) the conditions under which the process will 
operate without inversion of the source material or 
2) another source material which will not invert to 
a less soluble form with dilute alkali-halide solu- 
tions. Dept. of the Army project: 3-99-11-022. 
Signal Corps project: 142B. Work will be continued 
on a reduced scale under Contract no. W-36-039- 
sc-38197,. 
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EQUIVALENT LOAD METHOD FOR ANALYZING 


PRESTRESSED CONCRETE STRUCTURES, by 


Robert B.B. Moorman. Missouri. Engineering Ex- 
periment Station, Columbia, Missouri. Sep 1952. 
14p diagrs Available from Engineering Experiment 
Station, University of Missouri, Columbia, Missouri. 
PB 106758 
A method is presented for post-tensioned reinforced 
concrete structures whereby the effect of cable ten- 
sion can be expressed as a distributed or concentrat- 
ed load. The analysis thus becomes a simple matter 
of applying methods with which the designer is al- 
ready familiar. The function of the post-tensioned 
wires thus can be visualized easily. Reprinted from 
Journal of the American Concrete Institute, vol. 23, 
Jan. 1952. University of Missouri bulletin vol. 53, 
no. 26. M EES ERS 5. 


USE AND ACCURACY OF THE EMERY SETTLING 
TUBE FOR SAND ANALYSIS, by D. M. Poole, W. S. 
Butcher and R. L. Fisher. U.S. Beach Erosion 
Board. Jul 1951. 2lp diagrs, graphs,tables Avail- 
able free from The Beach Erosion Board, U. S. 
Corps of Engineers, 5201 Little Falls Road, N. W., 
Washington 16, D. C. PB 106576 

1, Sands, Beach - Analysis 2. Emery settling tube 
(Trade name) 3. ENG BEB TM 23. 

Contribution from the Scripps Institution of Ocean- 
ography New Series no. 513. An early version of 
this report, since modified, first appeared in limited 
issue in April 1950 as Submarine Geology Report no. 
9 of the Scripps Institution of Oceanography, Univer- 
sity of California. 


|| GRONANCE AND ACCESSORIES 
ORDNANCE AND ACCESSORIES] 


DETERMINATION OF EXPLOSION TEMPERATURES. 
PROGRESS REPORT TO OCT 25, 1943, by Hyman 
Henkin. Explosives Research Laboratory, Bruceton, 
Pa. Nov 1943. 30p diagr, graphs, tables Available 
from Library of Congress, Photoduplication Section, 
Washington 25, D. C. Microfilm $2.00, Photostat 
$3.75. PB 106680 
The explosion temperatures of a number of the 
more important explosives have been determined, 
using a new method which permits a simultaneous de- 
termination of the time lag prior to explosion at any 
temperature. A description of this apparatus is 
given, It has been shown that the plot of the logarithm 
of the time lag before explosion against the reciprocal 
of the absolute temperature results in a straight line 
for practically all the explosives investigated. A 
table is given, showing the lowest temperatures at 
which explosion or ignition took place, as well as the 
temperature for ignition or explosion in exactly one 
second. Contract OEMsr-202. Some pages may not 
reproduce well. OSRD 1986. 


PACKING. AND PACKA I 
PACKING AND P cl NG||| 
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PACKAGING. REPORT OF A SPECIALIST TEAM 
WHICH VISITED THE U.S. A. IN 1950. Anglo-Ameri- 
can Council on Productivity. Sep 1950. 74p photos, 


drawings Available from Office of Technical Ser- 

vices, U. S. Dept. of Commerce, Washington 25, 

D.C. $.65. PB 106447 
1, Packaging 2. Packaging materials. 


UBER DIE WIRKUNG VON WEISS- UND BRAUN- 
SCHLIFFEN AUF UNBELICHTETE RONTGEN- 
FILME (EFFECT OF CONVENTIONAL AND 
STEAMED GROUNDWOOD PULP ON UNEXPOSED 
X-RAY FILMS), by Suettinger. Darmstadt. Tech- 
nische Hochschule. Institut fir Papierfabrikation, 
Jan 1944, 6f (Text inGerman) Available from 
Library of Congress, Photoduplication Section, 
Washington 25, D. C. Microfilm $1.25, Enlarge- 
ment Print $2.50. PB 106069 

1. Containers, Shipping - Plywood - Germany 
2. Wood pulp - Effect on X-ray film - Germany 
3. Films (Photography), X-ray - Packaging - Ger- 
many 4. FIAT FR 487 LD appx. E 5. Micro BIOS 

DOCS 1720 (81) 6. Micro BIOS FB 437/47, Frames 
52258-52263. 

English abstract available as PB 106069s. 2p. 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D. C. Microfilm $1.25, 
Photostat $1.25, Listed in FIAT FR 487, appendix 
E. Bericht 259/44, 


PAPER AND ALLIED PROD 
||) PAPER AND. ALLIED PRODUC TSH 

Ee A eee RUGS 
PULPS FROM STRAW AND SUGARCANE BAGASSE 
FOR MANUFACTURE OF NEWSPRINT, by Elbert 
C. Lathrop. U.S. Northern Regional Research Lab- 
oratory, Peoria, ‘Illinois. Jan 1952. 5p Available 
free from U. S. Bureau of Agricultural and Indus- 
trial Chemistry, Dept. of Agriculture, Washington 
25, D. C. PB 106590 

1, Newsprint - Manufacture 2. Paper pulp - Uses 

3. Wood pulp - Uses 4, Straw pulp - Uses. 5. Ba- 
gasse - Uses 6. AIC 327. 


|| PHOTOGRAPHIC AND OPTICAL GOODS 
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CLASSROOM COMMUNICATOR (RAPID MASS’ 
LEARNING), by C. R. Carpenter, R. C. Eggleton, 
F. T. John and J. B. Cannon, Jr. Pennsylvania State 
College, State College, Pa. Oct 1950. 31p photos, — 
diagrs Available from Office of Technical Services, 
U. S. Dept. of Commerce, Washington 25, D. C. $.50. 
PB 105795 
1. Motion pictures, Educational 2. Recorders, 
Electrical 3. SDC TR 269-7-14, 
Contract N6onr-269, T. O. VII, Project NR781-005. 
SDC Human Engineering Project 20-E-4. 


EFFECTS OF INSERTED QUESTIONS AND STATE- 
MENTS ON FILM LEARNING (RAPID MASS LEARN- 
ING), by Albert K. Kurtz, Jeanette S. Walter, Henry 
Brenner. Pennsylvania State College, State College, 
Pa. Sep 1950. 16p tables Available from Office of 
Technical Services, U. S. Dept. of Commerce, Wash- 
ington 25,D.C. $.50. PB 105797 
1. Motion pictures, Educational 2. Psychology, 

Applied 3. SDC TR 269-7-16. 
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Contract N6onr-269, T. O. VII, Project NR781-005, 
spc Human Engineering Project 20-E-4, 


EFFECTS ON TRAINING OF EXPERIMENTAL FILM 
VARIABLES, STUDY I: VERBALIZATION, RATE OF 
DEVELOPMENT, NOMENCLATURE, ERRORS, 

“HOW -IT-WORKS’’, REPETITION (RAPID MASS 
LEARNING), by Nathan Jaspen. Pennsylvania State 
College, State College, Pa. Oct 1950. 25p photo, 
graph, tables Available from Office of Technical 
Services, U. S. Dept. of Commerce, Washington 25, 
D.C. $.50. PB 105798 

1, Motion pictures, Educational 2. Psychology, 
Applied 3. SDC TR 269-7-17, 

Contract N6onr-269, T. O. VII, Project NR781-005, 
SDC Human Engineering Project 20-E-4, 


ENGINEERING SOIL SURVEY MAPPING, PRE- 
SENTED AT THE THIRTIETH ANNUAL MEETING. 
Highway Research Board. Dec 1951. 107p photos, 
maps (1 fold) tables Available from Highway Re- 
search Board, 2101 Constitution Ave., Washington 
25,D. C. $1.50. PB 106729 

1, Mapping, Aerial 2. Maps, Soil 3. Photographic 
surveying 4. HRB B46. 

Contents: Introduction, by Frank R. Olmstead. - 
How to calculate a calculated risk, by Donald J. 
Belcher. - Engineering significance of sand areas 
interpreted from air photos, by A. Morgan Johnson, - 
Piedmont soils identified by aerial photographs, by 
John C. Stevens. - Mapping of geologic formations 
by the application of aerial photography, by William 
F. Browning, Jr. - Preparation of soil-engineering 
maps from agricultural reports, by Thomas H. 
Thorburn and J. R. Bissett. 


HANDBUCH DER PHOTOTELEGRAPHIE UND TEL- 
AUTOGRAPHIE (HANDBOOK OF PHOTOTELE- 
GRAPHY AND TELAUTOGRAPHY) AN EXCERPT 
CONSISTING OF PART TWO: PHOTOTELEGRAPHY, 
SECTION 2: PHOTOTELEGRAPHIC TRANSMISSION 
METHODS, PUBLISHED BY NEMMICH, LEIPZIG, 
1951, CHAPTERS II THROUGH VI, PP. 309-484, by 
Korn and Glatzel. Mar 1952. 300p photos, drawings 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D. C. Microfilm $9.00, 
Photostat $37.50. PB 106795 

1, Telautography - Germany 2. Television - Photo- 
graphy - Germany 3. NAVSHIPS T 456 4. STS-128. 
STS-128. Translated and edited by Prof. F. A. 
Raven, PhD. 


HIGH SPEED PHOTOGRAPHY WITH THE 1P25A 
IMAGE CONVERTER TUBE, by R. D. Drosd, T. P. 
Liddiard, B. N. Singleton, Jr. U.S. Naval Ordnance 
Laboratory. Nov 1951. 36p photos, diagrs, table 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D. C. Microfilm $2.25, 
Photostat $5.00. PB 106734 
An investigation was made of the advantages of 
using an image converter tube as a high speed cam- 
era Shutter and as an image brightness intensifier. 
With the 1P25A (Sniperscope) image converter tube 
it was found that exposure times of thirty milli- 
microseconds with a gain in image brightness of 
two are easily attainable. A comparison of the 


1P25A camera with a Kerr cell camera shows the 
advantages of the 1P25A camera. The construction 
and use of the camera is discussed and the develop- 
ment of a novel 14,000 volt square wave generator is 
given. NAVORD 1811. 


INSTRUCTIONAL FILM RESEARCH (RAPID MASS 
LEARNING) 1918-1950, by Charles F. Hoban, Jr. and 
Edward B. van Ormer. Pennsylvania State College, 
State College, Pa. Dec 1950. 185p graphs Available 
from Office of Technical Services, U. S. Dept. of 
Commerce, Washington 25, D. C.. $2.50. PB 111000 

1, Motion pictures, Educational 2. Psychology, 
Applied 3. SDC TR 269-7-19. 

Contract N6onr-269, T. O. VII, Project NR781-005. 
SDC Human Engineering project 20-E-4. 


METHODS OF USING BINOCULARS, by Walter R. 
Miles. Yale University. Dept. of Psychology. Lab- 
oratory of Physiological Psychology, New Haven, 
Conn, Nov 1951. 28p photos, tables Available from 
Library of Congress, Photoduplication Section, Wash- 
ington 25, D. C. Microfilm $2.00, Photostat $3.75. 
PB 106807 

1. Binoculars, Wide-angle - Uses 2. Vision, Bino- 
cular - Tests. 

Reprinted from the Minutes and Proceedings of the 
Armed Forces-NRC Vision Committee, November 
16-17, 1951. Contract N7-onr 288 T. O. V, Office 
of Naval Research,Project NR 142-497. 


PRINTER, PHOTOGRAPHIC, HORIZONTAL PROJEC- 
TION, RECTIFYING, TILTS UNDER 70°, FOR 9 1/2- 
INCH AERIAL ROLL FILM, by Frank A. McFarland. 
U. S. Army. Corps of Engineers. Engineer Research 
and Development Laboratories, Fort Belvoir, Va. 
Mar 1950. 72p photos, diagrs, graph Available from 
Library of Congress, Photoduplication Section, Wash- 
ington 25, D. C. Microfilm $3.50, Photostat $10.00. 
PB 106707 

The report covers an investigation involving the de- 
velopment, testing, and standardization of a light- 
weight, portable, horizontal, rectifying projection 
printer, mounted in a truck or trailer, for use in 
rectifying 9 by 9-in., 6-in. focal-length photography 
with tilts up to 70°, and 9 by 9-in., 12-in. focal- 
length photography with tilts up to 30° from the verti- 
cal. It is concluded that the modified Bausch and 
Lomb rectifier conforms to the requirements of the 
military characteristics for this development. The 
instrument is suitable for standardization as adopt- 
ed type, standard type, and as a Class IV item of 
supply. Project 8-35-03-001, Final report. ERDL 
1161, 





General 


USE OF DOUBLY REFRACTING SOLUTIONS IN THE 
INVESTIGATION OF FLUID FLOW PHENOMENA, by. 
Benjamin Rosenberg. U.S. David W. Taylor Model 
Basin, Washington, D.C. Mar 1952. 47p diagrs, 
table Available from Library of Congress, Photodu- 
plication Section, Washington 25, D.C. Microfilm 
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$2.50, Photostat $6.25, PB 106613 

The feasibility of using doubly refracting liquids 
for qualitative and quantitative flow studies is dis- 
cussed. Of the many liquids which have the property 
of streaming double refraction, colloidal solutions of 
bentonite are most suitable because of their high sen- 
sitivity, low viscosity, cheapness, and comparative 
ease of preparation. The problems involved in the 
preparation and handling of bentonite solutions and 
the physical factors affecting the double refracting 
properties of bentonite, such as concentration, par- 
ticle size, and temperature are investigated. An 
outline of the essential optical theory and of the ap- 
plication of double refraction methods in photoelas- 
ticity is presented. The methods of generating and 
measuring double refraction are described and an 
optical setup suitable for hydrodynamic studies is 
recommended, A thorough survey of existing litera- 
ture concerning streaming double refraction for col- 
loidal solutions and pure liquids is made. This in- 
cludes the hydrodynamic theories developed. A 
method of determining the velocity distribution and 
streamlines for two-dimensional laminar flow utili- 
zing ideas obtained from the literature is suggested. 
However, the adequacy of the hydrodynamic theory 
as applied to colloidal particles in two-dimensional 
flow is open to question. Therefore a more com- 
plete analysis is attempted. These results indicate 
the need for special experiments in order to deter- 
mine the proper relationships between double refrac- 
tion and velocity gradients. A method for determin- 
ing the velocity distribution and streamlines using 
pure liquids possessing brief-ringent properties is 
also presented. Once the velocity distribution and 
streamlines have been obtained, methods of obtain- 
ing the pressure distribution, viscous drag, and vis- 
cous lift are suggested. Finally, the feasibility of 
utilizing streaming birefringence for studying three- 
dimensional and turbulent flow is discussed briefly. 
DWTMB R 617. 
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ANALYSIS OF INSTRUCTOR DIFFERENCES IN THE 
USE OF THE STUDENT PERFORMANCE RATING 
SCALE IN FLIGHT TRAINING, by James D. Lucas. 
U. S. Air Training Command. Human Resources Re- 
search Center. Aircraft Observer Training Research 
Laboratory, Mather Air Force Base, California. Feb 
1952. 13p tables Available from Library of Congress, 
Photoduplication Section, Washington 25, D.C. 
Microfilm $1.75, Photostat $2.50, PB 106751 
Rating scales for student performance in radar and 
visual bombing flight training were used on a trial 
basis at Mather Air Force Base. Instructors were 
found to rate very similarly in terms of the means 
of the ratings by instructors. The variabilities of 
their ratings, however, were found to differ signifi- 
cantly from instructor to instructor. Reliability 
estimates for each item and for the total score on 
the rating scale were computed for 16 students from 
odd-even flight missions in radar, When corrected 
by the Spearman-Brown formula to four mission re- 
liability, only four of the ten coefficients were signi- 
ficant at the five per cent level of confidence or be- 
yond. When further corrected for instructor dif- 
ferences in means and variabilities, eight of the ten 





coefficients were significant at the five per cent 
level, with six of these being significant at the one 
per cent level. Project no.: 506-006-0005. Research 
Bulletin 52-6. AAF HRRC RB 52-6. 


DEVELOPMENT OF AN ALTERNATE FORM OF THE 
AIRMAN CLASSIFICATION BATTERY (AC-1), by 
John T. Cowles. U.S. Air Training Command. Hu- 
man Resources Research Center. Personnel Re- 
search Laboratory. Educational Testing Service, 
Feb 1952. 15p tables Available from Library of 
Congress, Photoduplication Section, Washington 25, 
D.C. Microfilm $1.75, Photostat $2.50. PB 106750 

1, Personnel, Flying - Classification 2. Personnel, 
Flying - Ability tests 3. Psychomotor tests 4. AC-1 
(Airman Classification Battery) 5. AAF HRRC RB 
52-5. 

Project 503-001-0001. Contract no. AF33(038)- 
13631. Research Bulletin 52-5, 


DEVEI OPMENT OF PERSONALITY TESTS FOR 
NAVAL OFFICER SELECTION. II: VALIDATION 
OF EXPERIMENTAL TESTS AT U.S. NAVAL ACA- 
DEMY, by Henry N. Ricciuti and John W. French, 
Educational Testing Service, Princeton, N. J. Feb 
1952. 43p tables (1 fold) Available from Library of 
Congress, Photoduplication Section, Washington 25, 
D.C. Microfilm $2.50, Photostat $6.25. PB 106808 

1. Ability tests 2. Performance tests 3. Psycho- 
logical tests 4. Personnel, Naval - Selection and 
training. 

Technical report no. 2, Office of Naval Research 
Contract N9 onr 98200, Task order N9 onr 98201, 
Project NR 151-030. 


EFFECT OF PRACTICE ON CIRCULAR ERROR AND 
ITS COMPONENTS IN VISUAL BOMBING, by Robert 
F. Beverly and Donald H. Kausler. U.S. Air Train- 
ing Command. Human Resources Research Center. 
Aircraft Observer Training Research Laboratory, 
Mather Air Force Base, California, Feb 1952. 6p 
graphs, tables Available from Library of Congress, 
Photoduplication Section, Washington 25, D. C. 
Microfilm $1.25, Photostat $1.25. PB 106771 
Previous research has shown little improvement in 
circular error measures of bombing proficiency which 
were attributable to practice. This study was direct- 
ed toward investigating the effect of practice on per- 
formance in terms of the two components of the cir- 
cular error measure, namely, range and deflection. 
Data were collected on the performance of three 
classes (N’s being 53, 47, and 35, respectively), over 
12 missions, Fog each class the sequence of mis- 
sions was broken down into three units of 4 missions 
each, and mean scores were computed for each of the 
three units, in terms of circular error, range, and 
deflection. The results indicated that for all three 
classes marked improvement in range scores, over 
the three mission units, was evident. Deflection- 
scores did not improve, however, in two of the three 
classes and, in fact, were poorer for the third unit 
than for the first. The study suggests circular er- 
ror scores do not present a complete picture of 
changes occurring in visual bombing performance as 
a result of practice. A better presentation of prac- 
tice efforts is obtained by treating range and deflec- 
tion as separate elements of circular erpor. Impli- 
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} by Edward A. Bilodeau. 





graphs, tables 
Photoduplication Section, Washington 25, D. C. 
} Microfilm $1.25, Photostat $1.25. 


cations for training and for future research are con- 
sidered. Project no. 505-006-0005. AAF HRRC RB 
52-10. 


FURTHER STUDY OF THE EFFECTS OF TARGET 
SIZE AND GOAL ATTAINMENT UPON THE DE- 
VELOPMENT OF RESPONSE ACCURACY, by Edward 
A, Bilodeau. U.S. Air Training Command, Human 
Resources Research Center. Perceptual and Motor 
Skills Research Laboratory, Lackland Air Force 
Base, San Antonio, Texas. Feb 1952. 7p diagr, graph, 
table Available from Library of Congress, Photo- 
duplication Section, Washington 25, D. C. Microfilm 
$1.25, Photostat $1.25. PB 106752 
Three groups of 49 subjects were run in an experi- 
ment on the effects of variations in target size on 
accuracy of positioning a lever. For two groups the 
target appeared as a three-lamp spread, but through 
manipulations of the information given about re- 
sponse accuracy fewer reported hits were made by 
the subjects of one group. One lamp anpeared as the 
target for the third group, but no manipulations were 
made in the reports on response accuracy. Thus, 
measures of response accuracy were made under 
conditions where (1) the target display varies in size 
and no manipulations are made of knowledge of re- 
sults and (2) target display size remains constant 
but manipulations are made in knowledge of results. 
Both statistical and inspectional analyses of the data 
gave no evidence that other than change differences 
existed among the groups. The results of this Study 
and of others reviewed suggest that target size is 
not as important a variable in the acquisition of 
motor skills as is often suggested. Project no. 509- 
020-0007. Research Bulletin 52-7. Continuation of 
PB 106749. AAF HRRC RB 52-7. 


MASSING AND SPACING PHENOMENA AS A FUNC- 

TION OF PROLONGED AND EXTENDED PRACTICE, 
U. S. Air Training Com- 

mand. Human Resources Research Center. Percep- 
tual and Motor Skills Research Laboratory, I .ackland 
Air Force Base, San Antonio, Texas. Feb 1952. 8p 
Available from I ibrary of Congress, 


PB 106770 
1, Motor reactions - Measurement 2. Psychomotor 


} tests 3. AAF HRRC RB 52-9. 


Project no, 509-020-0002. 


PERMANENT WORK DECREMENTS IN THE PER- 
FORMANCE OF A PURSUIT TASK ARISING FROM 
SHORT PERIODS OF MASSED PRACTICE, by Abram 
M. Barch. U.S. Air Training Command. Human Re- 
Sources Research Center. Perceptual and Motor 
Skills Research Laboratory, I.ackland Air Force 
Base, San Antonio, Texas. Jan 1952. 8p graphs, 
tables Available from I .ibrary of Congress, Photo- 
duplication Section, Washington 25, D. C. Microfilm 
$1.25, Photostat $1.25. PB 106663 
l, Ability tests 2. Motor reactions - Measurement 
4, Psychomotor tests 4. Personnel, Flying - Ability 
tests 5, AAF HRRC RB 52-2. 

Research Bulletin 52-2. Project no. 509-020-0001. 
Contract no. AF 33 (038)-13214. 


PRELIMINARY STUDY OF THE EFFECTS OF RE- 
PORTING GOALS AS A FUNCTION OF DIFFERENT 
DEGREES OF RESPONSE ACCURACY, by Edward A. 
Bilodeau. U.S. Air Training Command. Human Re- 
sources Research Center. Perceptual and Motor 
Skills Research Laboratory, Lackland Air Force 
Base, San Antonio, Texas. Jan 1952. 7p diagr, graph, 
tables Available from library of Congress, Photo- 
duplication Section, Washington 25, D.C. Microfilm 
$1.25, Photostat $1.25. PB 106749 

Two hundred and eighty-eight basic airmen were 
divided equally into three groups and trained to posi- 
tion a lever in order to obtain a match on a visual 
display panel. The three groups were distinguished 
by the latitude of positioning accuracy required to ob- 
tain the matches. Examination of the response dis- 
tributions gave little support to the notion that the dif- 
ference in response precision required for matching 
was of consequence. The generality of the present 
findings are severely limited by the range of preci- 
sion required for matching which has been manipulat- 
ed. It is anticipated that the range of inquiry will be 
extended in future research within this area. Project 
no. 509-020-0007. Research Bulletin 52-4. Conti- 
nued as PB 106752. AAF HRRC RB 52-4. 


PROBLEMS IN THE MEASUREMENT OF INTERPER- 
SONAL COMMUNICATION IN AN ONGOING SITUA- 
TION, by Albert H. Rubenstein. Columbia University. 
School of Engineering. Center for Studies of Research 
Administration. Jan 1952. 42ptable Available from 
School of Engineering, 409 Engineering Building, Col- 
umbia University, New York 27, N. Y. PB 106664 

1, Engineering research - Interpersonal communi- 
cations 2. Personnel, Research - Efficiency 3. In- 
dustrial research - Efficiency 4. Psychological re- 
search, 

A working paper for limited circulation in order to 
facilitate comment. 


SOME EFFECTS OF MODIFICATION OF INFORMA- 
TION ABOUT A PREVIOUS RESPONSE UPON THE 
ACQUISITION OF TWO LEVER POSITIONING HABITS, 
by Edward A. Bilodeau. U.S. Air Training Command. 
Human Resources Research Center. Perceptual and 
Motor Skills Research ' aboratory, Lackland Air Force 
Base, San Antonio, Texas. Jan 1952. 9p diagr, graphs, 
tables Available from Library of Congress, Photo- 
duplication Section, Washington 25, D. C. Microfilm 
$1.25, Photostat $1.25. PB 106662 

1. Motor reactions - Measurement 2. Psychomotor 
tests 3. Personnel, Flying - Ability tests 4. AAF 
HRRC RB 52-1. 

Research Bulletin 52-1. Project no. 509-020-0001. 


WARM-UP IN EPICYCLIC PURSUIT PERFORMANCE 
UNDER MASSED AND DISTRIBUTED PRACTICE 
CONDITIONS AS A FUNCTION OF THE NUMBER OF 
PRACTICE SESSIONS, by Abram M. Barch. U.S. Air 
Training Command. Human Resources Research Cen- 
ter. Perceptual and Motor Skills Research I abora- 
tory, Lackland Air Force Base, San Antonio, Texas. 
Feb 1952. 10p graphs, tables Available from Lib- 
rary of Congress, Photoduplication Section, Washing- 
ton 25, D.C. Microfilm $1.25, Photostat $1.25. 

PB 106769 
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1. Psychomotor tests 2. Performance tests 
3. Epicyclic Pursuit Rotor 4. AAF HRRC RB 52-8. 
Contract no. AF 33(038)-13214. Project no. 509- 
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dl 020-0001. Modification of Part III of a thesis sub- 
iH mitted to State University of Iowa in June 1951. 
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STRUCTURES, by Albert C. Rayner and Culbertson 
W. Ross. U.S. Beach Erosion Board. Feb 1952. 
’ 54p maps, tables Available free from The Beach 
Erosion Board, U. S. Corps of Engineers, 5201 Little 
Falls Road, N. W., Washington 16,D.C. PB 106575 
1. Piles, Steel sheet 2. ENG BEB TM 12. 


PERFORMANCE OF A HEAT PUMP WATER HEAT- 
Wy ER, by Estel B. Penrod. Kentucky. Engineering 
Experiment Station, Lexington, Ky. Mar 1952. 37p 
vhotos, drawings Available from University of Ken- 
tucky, College of Engineering. Engineering Experi- 
ment Station, Lexington, Ky. PB 106794 
A study of a Master Kraft heat pump water heater 
was made in the basement of a house in Lexington, 
Kentucky, during 1951. Five tests of short duration 
were made to determine the heating energy ratio. 
During the tests of short duration water flowed con- 
tinuously, and at a constant rate, through the storage 
* tank of the unit. One test of short duration was made 
; when no water flowed through the storage tank, to 
i obtain performance data that could be compared with 
\ those taken under different conditions. From June 16 
; to August 15, data were taken each day to study the 
i operating performance of the heat pump water heater 
as it was used to supply hot water for a family of two. 
The relative humidity and the moisture removed from 
the basement air were accurately measured. Bulletin 
no. 23. University of Kentucky, Publications Vol. 6, 
no. 3, March 1952. 


sc REIN sch Hat OR 


| STABILITY UNDER LONGITUDINAL COMPRESSION 
V4 OF FLAT SYMMETRIC CORRUGATED-CORE SAND- 
WICH PLATES WITH SIMPLY SUPPORTED LOADED 


EDGES AND SIMPLY SUPPORTED OR CLAMPED UN- 


LOADED EDGES, by Paul Seide. U.S. National Advi- 
sory Committee for Aeronautics. 1952. 26p diagrs, 
graphs Available from the National Advisory Com- 
mittee for Aeronautics, 1724 ‘‘F’’ Street, N. W., 
Washington 25, D. C. PB 106717 

A theory for the elastic behavior of orthotropic 
sandwich plates is used to determine the compressive 
buckling-load parameters of flat symmetrical cor- 
rugated core sandwich plates with simply supported 
loaded edges and simply supported or clamped un- 
loaded edges. NACA TN 2679, 















SUMMARY OF DIAGONAL TENSION. PART I: 
¥, METHODS OF ANALYSIS, by Paul Kuhn, James P. 
Peterson and L. Ross Levin. U.S. National Advisory 
Committee for Aeronautics. May 1952. 135p photo, 
diagrs, graphs Available from the National Advisory 


Committee for Aeronautics, 1724 ‘‘F’’ Street, N. w, 
Washington 25, D. C. PB 106784 
Previously published methods for stress and 
strength analysis of plane and curved shear webs 
working in diagonal tension are presented as a uni- 
fied method. The treatment is sufficiently compre- 
hensive and detailed to make the paper self-contain- 
ed. Part I discusses the theory and methods for caj- 
culating the stresses and shear deflections of web 
Systems as well as the strengths of the web, the 
stiffeners, and the riveting. Part II, published Sepa- 


rately, presents the experimental evidence. NACA 
TN 2661, 


eer ome OF DIAGONAI, TENSION. PART II: 

| EXPERIMENTAL EVIDENCE, by Paul Kuhn, James 
P. Peterson and I.. Ross Levin. U.S. National Advi- 
sory Committee for Aeronautics. May 1952. 83p 
photos, diagrs, tables, graphs. Available from Na- 
tional Advisory Committee for Aeronautics, 1724 
“F’’ Street, N. W., Washington 25, D. C. PB 106785 

Methods of analyzing web systems working in diago- 

nal tension have been given in Part I of this paper, 


Part II presents the exverimental evidence. NACA 
TN 2662. 


TREATMENT OF DAMP WALIS. Gt. Brit. Dept. of 

Scientific and Industrial Research. Building Researh 

Station, Watford, England. Apr 1952. 6p Available 

from British Information Services, 30 Rockefeller 

Plaza, New York 20, N. Y. $.10. PB 106810 
1, Buildings - Dampness - Treatment - Gt. Brit. 

2. Walls - Dampness - Treatment - Gt. Brit. 

3. DSIR BRD 41. 


S. O. Code no. 72-22-0-41. See also PB 105231, 
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Woracticat DETERMINATION OF STRENGTH OF 
D 


OPED FABRIC, by H. Kendall King, Cecil B. 
Phillips and Alan 1. Morse. U. S. Civil Aeronautics 
Administration. Technical Development and Evalua- 
tion Center, Indianapolis, Indiana. Nov 1950. 18p 
photos, diagr, graphs, table Available from Library 
of Congress, Photoduplication Section, Washington 25 
D.C. Microfilm $1.75, Photostat $2.50. PB 106756 

This report discusses some characteristics of air- 
craft fabric and some appropriate test methods for 
doped fabric. An analytical method for determining 
minimum tensile strength requirements for doped 
fabric is presented. A portable impact fabric tester 
developed at the Technical Development and Evalua- 
tion Center is described. By means of several test 
methods, data were obtained for the strength of fab- 
ric on various parts of the control surfaces of a DC- 
3 airplane. The accuracy of the test methods and the 
uniformity of the doped fabric material were consi- 
dered. The data also correlate the fabric tester set- 
tings with the strength of the doped fabric. CAA TDR 
129. 
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Aircraft 


/ APPROACH TO THE PREDICTION OF THE FRE- 


QUENCY DISTRIBUTION OF GUST LOADS ON AIR- 
PLANES IN NORMAL OPERATIONS, by Harry Press. 
U. S. National Advisory Committee for Aeronautics. 
Apr 1952. 34p photo, graphs, tables Available from 
National Advisory Committee for Aeronautics, 1724 
“F’’ Street, N. W., Washington 25,D.C. PB 106813 

As a basis for the prediction of the gust-load his- 
tory of airplanes in service operations, the statistical 
concepts of random variables and probability distri- 
butions are applied to the ‘‘sharp edge gust’’ formula. 
Expressions are derived for the frequency distribu- 
tion of gust loads in terms of distributions of the re- 
lated variables such as effective gust velocity and 
air-speed. Solutions are obtained under assumptions 
that appear reasonable on the basis of present prac- 
tices in gust research. The results are applied in an 
example and the predicted load experience is com- 
pared with the available flight loads data for this 
case. NACA TN 2660. 


APPROXIMATE METHODS TO TRANSFORM AIR 
INLET LOSSES MEASURED IN LOW SPEED WIND 
TUNNELS TO VARYING FLIGHT CONDITIONS, by 

H. O. Palme. Svenska Aeroplan Aktiebolaget, Link6p- 
ing, Sweden. May 1951. 1llpdiagr, graphs Available 
from I.ibrary of Congress, Photoduplication Section, 
Washington 25, D. C. Microfilm $1.75, Photostat 
$2.50. PB 106667 


Definitions of inflow ratios and loss factors are pre- 


sented for subsonic air intakes. The applicability of 
model tests made at low speeds is discussed and ap- 
proximate methods are given for transforming the 
measured losses to different conditions of flight. 
SAAB TN2. 


COMPARISON BETWEEN THEORY AND EXPERI- 
MENT FOR WINGS AT SUPERSONIC SPEEDS, by 
Walter G. Vincenti. U.S. National Advisory Commit- 
tee for Aeronautics. 1951. 13p photos, diagrs, 
graphs Available from Superintendent of Documents, 
Government Printing Office, Washington 25, D. C. 
$.15, PB 106634 
A critical comparison is presented between experi- 
mental and theoretical results for the aerodynamic 
characteristics of wings at supersonic flight speeds. 
After a brief review of supersonic wing theory and of 
previous results from two-dimensional pressure-dis- 
tribution tests, an account is given of an NACA study 
of the force characteristics of three dimensional 
wings at supersonic speed. Typical experimental and 


theoretical results are presented for the lift, pitching- 


moment, and drag characteristics of several families 
of wings of varying plan form and section. The re- 


- £679" 


“F”’ Street, N. W., Washington 25, D. C. 


gions of agreement and disagreement between experi- 
ment and theory are noted and discussed. Supersedes 
NACA TN 2100 (PB 110348). NACA Rept. 1033. 

NACA TN 2100, revised. 


CURRENT AND TEMPERATURE RISE IN AIRCRAFT 
CABLES, PART II: UNIFORM BUNDLES UNDER 
STEADY-STATE CONDITIONS, by M. Schach and 
R. E. Kidwell, Jr. U. S. Naval Research Laboratory. 
Mar 1952. 30p photos, graphs, tables Available 
from Office of Technical Services, U. S. Dept. of 
Commerce, Washington 25,D>C. $.75. PB 106610 
The steady-state relations between current and 
temperature rise for single cables in air were de- 
scribed in NRL Report No. 3587 as a first step to- 
ward the solution of the bundle-rating problem. As 
the second step an empirical study. of the continuous 
current capacity of aircraft cables in uniform bundles 
(bundles composed of cables of a single size) was 
undertaken. The investigation of the effects on cur- 
rent capacity of (1) the number of cables loaded 
simultaneously, (2) the position of the loaded cables 
in the bundle, (3) the total number of cables in the 
bundle, and (4) the spacing between adjacent cables, 
shows that a set of minimum conditions can be de- 
fined to serve as a basis for rating cables in uni- 
form bundles. The study shows that an approximate 
analysis of the heat flow in the bundle is possible. 
Application of this analysis to the calculation of cur- 
rents for cables in uniform bundles results in values 
which differ by less than five percent from measured 
currents. For Pt. I see PB 100855. NRL R 3936. 


EFFECT OF COMPRESSIBILITY ON THE FLOW 


PAST A TWO-DIMENSIONAL BUMP, by W. F. 
Lindsey and Bernard N. Daley. U.S. National Advi- 
sory Committee for Aeronautics. Apr 1952. 34p 
photos, drawing, diagr, graphs Available from Na- 
tional Advisory Committee for Aeronautics, 1724 
PB 106812 
An investigation has been conducted to determine 
experimentally the effects of compressibility on the 
flow past a bump and to compare the experimentally 
determined results with theory. Pressure measure- 
ments and schlieren photographs were made of the 
flow past two bumps having thickness-chord ratios of 
0.10 and 0.30 Mach numbers between 0.20 and 0.84. 
NACA TN 2484, 


EFFECT OF TUNNEL CONFIGURATION AND TEST- 


ING TECHNIQUE ON CASCADE PERFORMANCE, by 
John R. Erwin and James C. Emery. U. S. National 
Advisory Committee for Aeronautics. 1951. 16p 
photos, drawings, graphs Available from Superinten- 
dent of Documents, Government Printing Office, 
Washington 25,D.C. $.20. PB 106632 
An investigation has been conducted to determine 
the influence of aspect ratio, boundary-layer control 
by means of slots and porous surfaces, Reynolds num 
ber and tunnel end-wall condition upon the perform- 
ance of airfoils in cascades. A representative com- 
pressor-blade section (the NACA 65-(12)10) of as-. 
pect ratios of 1, 2, and 4 has been tested at low 
speeds in cascades with solid and with porous side 
walls. Two-dimensional flow was established in 
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porous-wall cascades of each of the three aspect 
ratios tested: the flow was not two-dimensional in 
any of the solid-wall cascades. Supersedes NACA 
TN 2028 (PB 100184). NACA 1016. NACA TN 2028, 
revised. 


EXPERIMENTAL INVESTIGATION OF AN NACA 


64A010 AIRFOIL SECTION WITH 41 SUCTION SLOTS 


ON EACH SURFACE FOR CONTROL OF LAMINAR 


BOUNDARY LAYER, by Dale L. Burrows and Milton A 


A. Schwartzberg. U.S. National Advisory Commit- 
tee for Aeronautics. Apr 1952. 37p photos, diagrs, 
graphs Available from National Advisory Committee 
for Aeronautics, 1724 ‘‘F’’ Street, N. W., Washington 
25, D. C. PB 106783 


A wind-tunnel investigation of an NACA 64A010 air- 


foil model with 41 suction slots per surface indicat- 
ed that laminar flow could be obtained over 0.91 
chord on one surface up to a Reynolds number of 10 
x 10° with an estimated net drag saving of about 50 
percent over the plain smooth airfoil. Extensive 
laminar flow could not be obtained at higher Rey- 
nolds numbers because of increased sensitivity of 
the flow to minute surface irregularities and slight 
inaccuracies of slot-entry contour. NACA TN 2644. 


FLOW STRUCTURE AND PRESSURE RECOVERY 
IN A SUPERSONIC OPEN JET WIND TUNNEL, by 


J. G. Hall. Canada. National Aeronautical Establish- 


ment. Nov 1951. 43p photos, drawings, graphs, 
tables Available from Library of Congress, Photo- 
duplication Section, Washington 25, D. C. -Microfilm 
$2.50, Photostat $6.25. PB 106819 


Flow structure and pressure recovery in the N.R.C. 


open jet wind tunnel has been investigated as a func- 
tion of supersonic diffuser throat area at Mach num- 
bers 1.4, 1.8, and 3.5 with the tunnel empty. Balance 
chamber pressure is independent of supersonic dif- 
fuser throat area unless the diffuser functions as a 
second supersonic nozzle with subsonic flow in the 


diffuser entrance, sonic flow at the throat, and super- 


sonic downstream of the throat. Smooth control of 
balance chamber pressure by adjustment of the dif- 
fuser throat is obtained only at low Mach numbers. 
At low Mach numbers, below about 1.8 in the present 
case, maximum pressure recovery for model testing 
is limited to that for a parallel jet, the diffuser func- 
tioning as a second supersonic nozzle. In this case 
the recovered pressure ratio is closely given by the 
ratio of supersonic nozzle to diffuser throat areas. 
At high Mach numbers, a pressure recovery exceed- 
ing that for a parallel jet with sonic flow at the dif- 
fuser throat may be obtained, the test rhombus flow 
being suitable for model testing. This more efficient 
diffusion at high Mach numbers is achieved by start- 
ing the tunnel with the diffuser throat fully open and 
closing it up after supersonic flow has developed 
throughout. In this case the flow remains supersonic 
in the diffuser entrance. NAEC LR-19. 


GENERAL HANDLING TESTS OF THE SIKORSKY 
R-4B HELICOPTER (HOVERFLY Mk. I), by W. 
Stewart. Gt. Brit. Ministry of Supply. Aeronautical 
Research Council. Oct 1946. 21p photos, graphs 


Available from British Information Services, 30 
Rockefeller Plaza, New York 20, N. Y. $1.25. 
PB 106743 
1, Helicopters - Tests - Gt. Brit. 2. R-4B (Heli- 
copter) 3. MK.I (Hoverfly helicopter) 4. ARC RM 
2431. 
Cover date is 1951. S. O. Code no, 23-2431. 


GUST AND GUST-LOAD EXPERIENCE OF A TWIN- 
ENGINE LOW-ALTITUDE TRANSPORT AIRPLANE 
IN OPERATION ON A NORTHERN TRANSCONTIN- 
ENTAL ROUTE, by Harry Press and Robert L. 
McDougal. U.S. National Advisory Committee for 
Aeronautics. Apr 1952. 33p graphs Available from 
National Advisory Committee for Aeronautics, 1724 
‘*F’’ Street, N. W., Washington 25, D. C. PB 106802 

An analysis of the gust and gust-load experience 
of a low-altitude transcontinental transport airplane, 
based on 834 hours of YGH record, is presented. 
The relation of gust experience to airspeed, altitude, 
season of the year, and flight condition is consider- 
ed. An estimate of the over-all gust history for the 
present type of operations is derived from a synthe- 
sis of the VGH data and available V-G data. NACA 
TN 2663. 


HARVARD AIRCRAFT BRIDLE ATTACHMENT FOR 
TARGET TOWING, by J. G. Begg. Canada. Royal 
Canadian Air Force. Experimental and Proving 
Establishment, Rockcliffe, Canada. Apr 1952. 19p 
photos, tables Available from Library of Congress, 
Photoduplication Section, Washington 25, D. C. 
Microfilm $1.75,‘Photostat $2.50. PB 106768 

1. Targets, Aerial - Towing equipment - Canada 
2. RCAF EPE 968, 


INVESTIGATION OF FIRES ORIGINATING IN AIR- 


Vs CRAFT VACUUM SYSTEMS, by J. J. Gassman. 


U, S. Civil Aeronautics Administration. Technical 
Development and Evaluation Center, Indianapolis, 
Indiana. May 1950. 13p photos, drawings, diagr, 
graphs, tables Available from Library of Congress, 
Photoduplication Section, Washington 25, D. C.° 
Microfilm $1.75, Photostat $2.50. PB 106754 
Aircraft fires originating within faulty vacuum sys- 
tems have been investigated in the laboratory. 
Bench tests and tests in full-scale engine installa- 
tions of an operating vacuum system have been con- 
ducted to determine conditions within the system re- 
sulting from blockage of the suction and/or pressure 
lines combined with malfunctioning of the suction and 
or pressure relief valves. A simple bench test was 
developed to duplicate the internal fire conditions 
which were obtained in earlier tests, but without de- 
stroying a vacuum pump in each investigation as 
occurred in those tests. Control of conditions was 
refined until tests could be easily and accurately 
duplicated. Various vacuum piping systems, includ- 
ing systems in use and those proposed for future 
use, were compared to determine the relative abili- 
ties of the systems to withstand internal fire. A 
final series of bench tests was conducted which led 
to the development of a means for preventing inter- 
nal vacuum system fires. This comprises a fusible 
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plug in the pressure side of the pump housing which 
fuses and relieves excessive pressure before fires 
occur, but does not render the system entirely in- 
operative. CAA TDR 67. 


LOW-SPEED INVESTIGATION OF A FUSELAGE 


/ SIDE AIR INLET FOR USE AT TRANSONIC FLIGHT , 


SPEEDS, by Mark R. Nichols and Edwin B. Goral. 
U. S. National Advisory Committee for Aeronautics. 
Apr 1952. 60p photos, diagrs, graphs, tables Avail- 
able from National Advisory Committee for Aero- 
nautics, 1724 ‘‘F’’ Street, N. W., Washington 25, D.C. 
PB 106787 
Low-speed pressure-recovery and surface-pres- 
sure measurements for a twin fuselage-side air- 
inlet arrangement intended for use at transonic 
speeds are presented. The model was developed by 
adding a canopy and nose-wheel fairing to basic 
transonic annular inlet studied in TN 2685. The re- 
sults indicate shape requirements of fuselage nose, 
canopy, and nose-wheel fairing for maintaining sub- 
stream surface velocities everywhere ahead of en- 
trance. NACA TN 2684, 


LOW-SPEED INVESTIGATION OF AN ANNULAR 
TRANSONIC AIR INLET, by Mark R. Nichols and 
Donald W. Rinkoski. U.S. National Advisory Com- 
mittee for Aeronautics. Apr 1952. 38p photos, 
diagrs, graphs Available from National Advisory 
Committee for Aeronautics, 1724 ‘‘F’’ Street, N. W., 
Washington 25, D. C. PB 106718 

Low-speed wind-tunnel tests were conducted as 
preliminary steps in the study of fuselage-air-inlet 
arrangements believed suitable for use at transonic 
speeds. The forward part of the model consisted of 
an NACA 1-85-050 cowling located at the base of the 
long protruding fuselage nose designed to maintain 
substream surface velocities everywhere ahead of 
the entrance and thereby to avoid or minimize ad- 
verse boundary-layer-shock interaction effects up 
to low supersonic speeds, Pressure-recovery and 
surface-pressure measurements are presented for 
the model with three fuselage nose shapes for ranges 
of angle of attack and inlet-velocity ratio useful for 
high-speed flight. NACA TN 2685. 


RECHERCHES SUR L’ HYPERSUSTENTATION D’ 
UNE AILE EN FLECHE REELLE PAR CONTROLE 
DE LA COUCHE LIMITE UTILISANT LE PRELEVE- 
MENT D’AIR SUR LE TURBO-REACTEUR (INVES- 
TIGATIONS OF THE BOUNDARY-LAYER CONTROL 
OF A FULL SCALE SWEPT WING WITH AIR BLED 
OFF FROM THE TURBOJET), by P. Rebuffet and 
Ph Poisson-Quinton. Apr 1952. 43p diagrs, photos 
Available from National Advisory Committee for 
Aeronautics, 1724 ‘‘F’’ Street, N. W., Washington 25, 
D.C. PB 106676 
The various stages of a boundary-layer control 
Study, culminating in the investigation of combined 
Suction and blowing in conjunction with a dropped- 
nose flap and a form of double-slotted trailing-edge 
flap on a full-scale 10-percent thick 31° 20‘ swept- 
back wing model in the Chalais-Meudon large-scale 
tunnel, are described. The suction and’blowing was 


) 
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accomplished with ejéctors fed by bleed-off air from 
a turbojet engine. A lift coefficient increment of 1.36 
was obtained by the use of boundary-layer control. 
Translated from Recherche aeronautique, no. 14, 
March-April, 1950, p. 39-54. NACA TM 1331. 


SOME EFFECTS OF FREQUENCY ON THE CONTRI- 


| BUTION OF A VERTICAL TAIL TO THE FREE 


AERODYNAMIC DAMPING OF A MODEL OSCILLAT- 
ING IN YAW, by John D. Bird, Lewis R. Fisher and 
Sadie M. Hubbard. U.S. National Advisory Commit- 
tee for Aeronautics. Apr 1952. 39p photo, diagrs, 
table Available from the National Advisory Commit- 
tee for Aeronautics, 1724 ‘“‘F’’ Street, N. W., Wash- 
ington 25, D.C. PB 106674 
The damping in yaw and the directional stability of 
a model freely oscillating in yaw were measured tail- 
off and tail-on and compared with the values obtained 
by theoretical consideration of the unsteady lift as- 
sociated with an oscillating vertical tail. A range of 
low frequencies comparable to those of the lateral 
motions of airplanes was covered. The analysis in- 
cludes the effects of vertical-tail aspect ratio and 
the two-dimensional effects of compressibility. 
NACA TN 2657. 


SOME EXPERIMENTS ON VISUALIZATION OF FLOW 
FIELDS BEHIND LOW~<ASPECT-RATIO WINGS BY 
MEANS OF A TUFT GRD, by John D. Bird and 
Donald R. Riley. U.S. National Advisory Committee 
for Aeronautics, May 1952. 31lp photos, diagrs, 
graphs, tables Available from National Advisory 
Committee for Aeronautics, 1724 ‘‘F’’ Street., N. W., 
Washington 25, D. C. PB 106814 

A technique for obtaining a physical picture of the 
flow behind lifting surfaces ‘is described where in the 
action of a large number of tufts of uniform Iength 
attached to a wire grid are photographed from far 
downstream. This procedure yields, with a minimum 
of labor, an approximate vector plot of the flow field 
in a plane normal to the air stream. The flow fields 
behind a rectangular wing and several triangular wings 
were investigated through the angle-of-attack range. 
The effects of tip-control deflection, side-slip, and 
oscillation in sideslip on the flow field behind a 60° 
triangular wing were also determined. NACA TN 
2674. 


STRUCTURAL ANALYSIS OF SWEPT-BACK WINGS 
BY MATRIX TRANSFORMATION, by B. Langefors. 
Svenska Aeroplan Aktiebolaget, Link6ping, Sweden. 
Aug 1951. 72p diagrs, graphs Available from Lib- 
rary of Congress, Photoduplication Section, Washing- 
ton 25,D. C. Microfilm $3.50, Photostat $10.00. 
PB 106668 
A procedure for routine calculation of stresses and 
deformations of redundant structures is demonstrat- 
ed and applied to swept-back wings. The method is 
a modification of Krons tensor methods for electri- 
cal networks. The calculations is performed in 
separate steps. Only two of these steps, establishing 
the matrices C and D, call for statical calculations. 
Matrices C and I for parts of swept-back wings of 
common types are given in general form, usable as 
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formulas for calculations of the whole structure. The 





rest of the work necessary to establish the system 

of equations for the structure is routine matrix mul- 
tiplication. A scheme for solution of the equations 

by means of matrix-transformation is given as well 

as a scheme for matrix-multiplication by punched- 
card machines. SAAB TN3. U 


date is 1952. Technical note no. M.S. 3. C. P. No, 
75. S. O. Code no. 23-9006-75. 


FLIGHT TESTS OF AN OFF-SCHEDULE DISTANCE 
COMPUTER, by Francis J. Gross and Hugh Kay. 


U. S. Civil Aeronautics Administration. Technical 


SURVEY OF THE AIRCRAFT-NOISE PROBLEM 
WITH SPECIAL REFERENCE TO ITS PHYSICAL 
ASPECTS, by Harvey H. Hubbard. U. S. National 
Advisory Committee for Aeronautics. May 1952. 
4lp photos, diagrs, graphs Available from National 
Advisory Committee for Aeronautics, 1724 ‘‘F’’ 
Street, N. W., Washington 25, D. C. PB 106791 

This paper presents brief discussions on three 
general phases of the aircraft -noise problem. The 
effects of noise are discussed as a background for 
the reader and as a basis for discussion of the other 
material. A description of the physical characteris- 
tics of aircraft noise and some ways of protection 
from noise are also included, along with a limited 
bibliography of research work applying to the air- 
craft-noise problem. NACA TN 2701. 


WING-BODY INTERFERENCE AT SUPERSONIC 
SPEEDS WITH AN APPLICATION TO COMBINA- 
TIONS WITH RECTANGULAR WINGS, by Jack N. 
Nielsen and William C. Pitts. U.S. National Advi- 
sory Committee for Aeronautics. Apr 1952. 63p 
diagrs, tables Available from National Advisory 
Committee for Aeronautics, 1724 ‘‘F’’ Street, N. W., 
Washington 25, D. C. PB 106675 

An exact theoretical method is developed that per- 
mits the determination of the pressure field of a wing- 
body combination having a circular body and wings 
with supersonic leading and trailing edges. Detailed 
calculations are performed for the case of a rectan- 
gular wing or all-movable control surface on a body 
at zero angle of attack. Design charts are presented 
showing the effect of interference on the lift and cen- 
ter-of-pressure position of the wings. The physical 
basis of the interference is discussed. NACA TN 
2677. 


Instruments 


DIGITAL RECORDING AND ANALYSING OF FLIGHT 
TEST DATA: A PROPOSED SYSTEM, by E. J. 
Petherick. Gt. Brit. Ministry of Supply. Aeronauti- 
cal Research Council. Nov 1950. 10p drawings 
Available from British Information Services, 30 
Rockefeller Plaza, New York 20, N. Y. $.50. 
_ PB 106741 

A small digital recorder is proposed, to punch 
10,000 instrument readings on 100 ft of cine film, 
each item to 3 decimal or 12 binary places. Any num- 
ber of instruments could be recorded, at 10 readings 
a second. A further unit-is envisaged, to read the 


errors; to display the corrected values; and to punch 


Development and Evaluation Center, Indianapolis, 
Indiana. May 1949. 9p photos, diagr, graph, table 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D.C. Microfilm $1.25, 
Photostat $1.25, PB 106755 

An off-schedule distance computer built by Minn- 
eapolis-Honeywell Regulator Company was loaned 
to the Civil Aeronautics Administration, Office of 
Technical Development for evaluation tests. The 
computer settings required are, anticipated ground 
speed and estimated arrival time. The computer 
contains a clock-driven potentiometer which derives 
a voltage proportional to the product of the desired 
ground speed and the time remaining before the ex- 
pected arrival time, and a servosystem for com- 
paring this voltage with a voltage proportional to 
the distance to destination which is obtained from a 
course line computer. The difference between the 
two voltages is a measure of the distance ‘‘off- 
schedule’’ and is presented visually by utilizing the 
horizontal needle of the instrument landing system 
deviation indicator. The flight tests described in 
this report indicate that distances of 100 miles or 
less may be flown according to pre-set ground 
speeds with an approximate error in time of arrival 
of plus or minus one minute provided due allowance 
for wind conditions has been made in setting the 
ground speed so as not to exceed the air speed limi- 
tations of the aircraft. Considerable difficulty was 
encountered in pre-estimating ground speeds which 
could be maintained. This introduces a problem in 
the use of such equipment. CAA TDR 93. 


, THEORY AND METHOD FOR APPLYING INTER- 


FEROMETRY TO THE MEASUREMENT OF CER- 
TAIN TWO-DIMENSIONAL GASEOUS DENSITY 
FIELDS, by Walton L. Howes and Donald R. Buchele. 


U. S. National Advisory Committee for Aeronautics. 


Apr 1952. 47p diagrs, graphs Available from the. 
National Advisory Committee for Aeronautics, 1724 
“‘F’’ Street, N. W., Washington 25, D. C. PB 106790 

A theory and method are developed for applying 
interferometry to the measurement of certain two 
dimensional gaseous density fields. The theory in- 
cludes effects of optical refraction upon the ob- 
served interference pattern. Expressions for the 
relative density difference and optical distortion 
corresponding to an observed interference-fringe 
shift are derived in exact form and then in the form 
of power series approximations. An evaluation pro- 
cedure is outlined and applied in the determination 
of the density field in a boundary layer formed by 
supersonic air flow along a flat plate. NACA TN 
2693. 
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yinistry of Supply. Aeronautical Research Council. 
Nov 1946. 1lp photos, drawings (1 fold), graphs 
jvailable from British Information Services, 30 
pockefeller Plaza, New York 20, N. Y. $.75. 

PB 106742 
A mechanical switch operating at 25 times per 
second for each signal has been designed to record 
4 strain-gauge signals, uSing a single amplifier 
and cathode-ray oscillography. This equipment has 
been used in the measurement of steady ground and 
yarying airborne signals. The switch was developed 
from an earlier 4-way model and was required to 
accommodate a larger number of signals, although 
with some loss in convenience of display. Reference 
is made to use of the switch in static laboratory 
measurements on a Typhoon tailplane and Monitor 
wing: technique as developed for the measurement 
of Lancaster wing stresses in flight, is described in 
some detail. Cover date is 1951. S. O. Code no, 23- 
2232. ARC RM 2232. 





















Engines and Propellers 


COMBUSTION CHAMBER DESIGN IMPROVEMENTS. 
TERMINATION REPORT UNDER CONTRACT NORD- 
8993, by V. J. Pingel, G. Guarnieri, F. J. Dietrich 
and J. Miller. Cornell Aeronautical Laboratory, 
Buffalo, N. Y. Jun 1947. 96p photos, drawings, graphs 
Available from Library of Congress, Photoduplica- 
tion Section, Washington 25, D.C. Microfilm $4.25, 
3 Photostat $12.50. PB 106599 
1, Combustion chambers - Design 2. CAI CF-710. 












MEASUREMENT OF AIR FIOW THROUGH AN AIR- 
CRAFT GENERATOR DURING FLIGHT. PART I: 
INSTALLATION AND CALIBRATION OF INSTRU- 
MENTATION SYSTEM, by Joseph M. Marzolf. U.S. 
Naval Research Laboratory. Apr 1952. 21p photos, 
diagrs Available from Office of Technical Services, 
U. S. Dept. of Commerce, Washington 25, D.C. $.75. 
PB 106715 
A project has been established to study the effect 
of altitude on the rating of aircraft blast-cooled gen- 
erators. To secure adequate data on which to base 
such a Study it was necessary to devise, develop, 
and flight test a practical means of measuring the 
cooling air forced through a typical aircraft genera- 
tor in flight. The method finally selected to mea- 
sure air flow was to employ a previously calibrated 
generator as an orifice. By calculating the density 
of the air at the input to the generator from tempera- 
ure and pressure readings and measuring the static 
pressure drop across the generator, the mass rate 
of air flow could be determined by previous calibra- 
tion data. Pressure-actuated potentiometers were 
wed to produce signals suitable for use with a Brown 
multipoint recorder. The entire system was mocked- 
wp in an altitude chamber and calibrated before in- 
Stallation in an F7F-3 model aircraft. NRL R 3961. 


























THEORETICAL AND EXPERIMENTAL ANALYSIS 
OF ONE-DIMENSIONAL COMPRESSIBLE FLOW IN 
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A ROTATING RADIAL-INLET IMPELLER CHANNEL, 
by Seymour Lieblein. U.S. National Advisory Com- 
mittee for Aeronautics. Apr 1952. 47p photo, diagrs, 
graphs Available from the National Advisory Com- 
mittee for Aeronautics, 1724 ‘‘F’’ Street, N. W., 


Washington 25, D. C. PB 106789 
An analysis of the one-dimensional compressible 
flow in a radial-inlet impeller channel was conduct- 
ed in order to provide an insight into the characteris- 
tics of the passage mean flow. A theoretical investi- 
gation of the flow in an illustrative impeller channel 
showed the general flow behavior, location of critical 

section and effect of losses in an impeller channel. 
A further analysis was conducted of the one dimen- 
sional flow in a previously reported experimental 
radial-inlet impeller. The general flow behavior, 
effective flow area, inlet throat formation, maximum 
flow, and loss variations were analyzed. NACA TN 
2691. 


Aerodynamics 


TUNNELS AND ITS EFFECTS ON FLOW ABOUT 
MODELS, by C. Frederick Hansen and George J. 
Northwang. U.S. National Advisory Committee for 
Aeronautics. Apr 1952. 48p photos, diagrs, graphs 
Available from the National Advisory Committee for 
Aeronautics, 1724 “‘F’’ Street, N. W., Washington 25, 
do. Cc. PB 106788 

Condensation of air in supersonic wind tunnels is 
investigated. Theoretical limits of the threshold of 
condensation are calculated and compared with ex- 
periment. Test results are presented which indicate 
the effectiveness of water vapor, carbon dioxide, and 
silica gel as condensation nuclei in supersaturated 
air. The properties of a partially condensed super- 
sonic air stream are estimated and the effects of 
condensation phenomena in flow about models are 
examined. NACA TN 2690. 


DRAFT CORRECTIONS FOR WATER SURFACE DE- 
FLECTION UNDER NO. 1 CARRIAGE OF THE R.A.E. 
SEAPLANE TANK, by T. B. Owen. Gt. Brit. Minis- 
try of Supply. Aeronautical Research Council. Mar 
1950. 14p photo, drawings, diagr, graphs, tables 
Available from British Information Services, 30 
Rockefeller Plaza, New York 20, N. Y. $1.00. 
PB 106740 

The running draft and attitude of hulls under test 
are measured relative to the undistributed water 
level, but at normal running speeds an appreciable 
deflection of the water surface is produced at the 
model testing position by the aerodynamic pressure 
field of the carriage. These deflections have been 
measured and data is given for the correction of 
measured draft and attitude values covering the nor- 
mal range of model positions and conditions. When 
testing models screened from airflow there is an in- 
clination of the surface of -0.4 degrees at 10 ft/sec 
and a deflection of -0.23 inches at 12 ft/sec. It is 
therefore recommended that planning tests on hulls 
should be confined to speeds above 16 ft/sec where 
the surface inclination is small and the deflection 
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decreases steadily from -0.09 inches at 16 ft/sec to 
-0.03 inches at 36 ft/sec. When testing models in 
airflow there is no appreciable inclination of the 
water surface and the peak deflection of -0.06 inches 
at 12 ft/sec decreases to -0.02 inches at 16 ft/sec 
and remains at this value up to 38 ft/sec. Cover 
date is 1952. Technical note no. Aero. 2040. CP no. 
67. S. O. Code no. 23-9006-67. ARC CP 67. 


THREE-DIMENSIONAL SUPERSONIC NOZZLES 
AND INLETS OF ARBITRARY EXIT CROSS SEC - 
TION, by John C. Evvard and Stephen H. Maslen. 
U. S. National Advisory Committee for Aeronautics. 
Apr 1952. 12pdiagrs, graphs Available from the 
National Advisory Committee for Aeronautics, 1724 
“F’’ Street, N. W., Washington 25, D.C. PB 106803 
A method is presented for obtaining three dimen- 
sional unsymmetric supersonic nozzles and inlets 
from known axisymmetric flows. Streamlines bound- 
ing the desired exit shape are traced through the 
known basic flow solution to give the required unsym- 
metric wall contours. Several examples are given. 
NACA TN 2688. 


Land Transportation 


FREIGHT HANDLING. REPORT OF A SPECIALIST 
TEAM WHICH VISITED THE U.S. A. IN 1950. 
Anglo-American Council on Productivity. Jul 1951. 
77p photos, drawings, diagrs Available from Office 
of Technical Services, U. S. Dept. of Commerce, 
Washington 25,D.C. $.65. PB 106443 


1, Freight handling 2. Trucks, Hydraulic - Fork 
lift. 


Marine Transportation 


I, C. E. INSTRUCTION AND PARTS BOOKS. BUDA- 
M.A.N. DIESEI. ENGINE. U.S. Bureau of Ships. 
Apr 1944, 42f photos, drawings Available from Lib- 
rary of Congress, Photoduplication Section,.Washing- 
ton 25,D. C. Microfilm $2.50, Enlargement Print 
$7.50. PB 106821 
1, Engines, Internal combustion - Maintenance and 
repair 2. Engines, Diesel - Marine - Maintenance 
and repair 3. Buda-M.A.N. (Diesel engine) 4. Micro 
NAVSHIPS D6361. 


K TEORII VOLNOVOGO SOPROTIVLENIA (TO- 
WARD A THEORY OF WAVE RESISTANCE, by L. N. 
Sretenski. Apr 1952. 48p graphs, tables Available 
from Library of Congress, Photoduplication Section, 
Washington 25, D. C. Microfilm $2.50, Photostat 
$6.25. PB 106796 

In Section 1, the results are presented of numerical 
computations of the wave resistance of a ship, moving 
on the surface of a fluid of finite depth. Section 2 


contains the solution of the problem of the unestablish- 


ed motion of a cylinder beneath the surface of a 
heavy fluid. The equation of the wave resistance 
is subjected to numerical treatment. In Section 3, 
the oscillations of the center of gravity of a 
Mitchell-type ship on a progressive wave were ex- 
amined. Translated from Transactions of the Cen- 
tral Aero-Hydrodynamic Institute, no. 458, Moscow, 
1939. Translated by Irville C. Lecompte, PhD, 
Edited by Prof. F. A. Raven, PhD and Margaret W, 
Rave. Responsible editor: S,. A. Chapligin. Tech- 
nical editor: I. K. Bogdanof. NAVSHIPS T 459, 
STS 125. 


MODEL TESTS WITH ICEBREAKERS, by H. F. 
Nordstrdm, Hans Edstrand and Hans Lindgren, 
Sweden. Statens Skeppsprovningsanstalt, Gdteborg, 
Sweden. 1952. 62p photos, diagrs, graphs, tables 
Available from I ibrary of Congress, Photoduplica- 
tion Section, Washington 25, D. C. Microfilm $3.00, 
Photostat $8.75. PB 106732 
1, Icebreakers - Models - Tests - Sweden 
2. Sweden. Statens Skeppsprovningsanstalt, Gdte- 
borg, Sweden. Meddlanden no, 20. 


TRIM AND DRAINAGE SYSTEMS ON GERMAN 
SUBMARINES, by R. A. Smith. Combined Intelli- 
gence Objectives Sub-Committee. Aug 1945. 7p 
tables Available from Library of Congress, Photo- 
duplication Section, Washington 25, D. C. Microfilm 
$1.25, Photostat $1.25. PB 106665 

There is a marked difference in the trim and 
drainage facilities provided on the later designed 
submarines compared to those on the earlier U- 
boats. Changing war service conditions dictated 
the need for most all of the changes made. How- 
ever, several of the advantageous features, such as 
the use of divided trim tanks, that were retained are 
of considerable merit. CIOS Target no. 12/244, 
Submarines. CIOS XXX-60, Item 12. 


ISCAS 


CATALOGUE OF INJURIOUS INSECTS IN JAPAN 
(EXCLUSIVE OF ANIMAL PARASITES), by Tokuichi 
Shiraki. Supreme Commander for the Allied Powers. 
Natural Resources Division. Volume III. Feb 1952. 
164p Available from Library of Congress, Photo- 
duplication Section, Washington 25, D. C. Microfilm 
$6.25, Photostat $21.25. PB 106809 

1, Insects - Catalogs - Japan 2. SCAP NRS PS 71. 
vol. Il. 





MONOGRAPH OF THE LICHEN FAMILY UMBILI- 
CARIACEAE IN THE WESTERN HEMISPHERE, by 
George Albert Llano. U. S. Office of Naval Research 
Oct 1950. 285p photos, drawings, diagrs, maps, 
tables Available from I ibrary of Congress, Photo- 
duplication Section, Washington 25, D.C. Microfilm 
$9.00, Photostat $36, 25. PB 106602 

1, Lichen 2. Umbilicariaceae. 
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